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1.0 INTRODUCTION

1.1 Purpose

In accordance with Section 3.5.4.5 and 3.8.1.4.2 of the Pre-

Design Work Plan (Colder Associates, 1989), the scope of this

Interim Final Report is to present results of Task A-2, including

a comparison of the results from the second round (August 1990)

of East Hide Pile gas sampling with those from the first round

(May 1990) and, if possible, make a correlation of gas emission

rates with meteorological conditions. The purpose of this report

is to provide sufficient detail to proceed with the design phase

of a temporary gas treatment system for the East Hide Pile.

1.2 Consent Decree Obiectives

The Consent Decree (USEPA, 1989a) entered between the

Industri-Plex Site Remedial Trust (ISRT), the U.S. Environmental

Protection Agency (USEPA), and the Massachusetts Department of

Environmental Protection (MDEP) on April 24, 1989, incorporates

the Remedial Design/Action Plan (RDAP, USEPA, 1989b) by reference

and addresses Remedial Design/Remedial Action for the Industri-

Plex Site in Woburn, Massachusetts. The location of the site is

shown on Figures 1 and 2. The RDAP requires execution of the

Pre-Design Investigation (PDI). The Pre-Design Work Plan (PDWP)

outlines the tasks to be performed such that sufficient data are

available to support design and implementation of the remedial

actions specified in the Consent Decree.

The Record of Decision (ROD, USEPA, 1986a), the Consent

Decree, and the RDAP present the details of the remedial actions.





These documents should be consulted for the details of each

remedy. In general, the remedy for the East Hide Pile as stated

in page 7 of the RDAP, includes the following:

"The remedial action for control of air emissions
is intended to mitigate the release or threat of
release of Hazardous Substances, including odors
associated with decaying hide waste, in the East Hide
Pile.

The remedial action shall consist of stabilizing
the side slopes of the East Hide Pile, installing a gas
collection layer, capping with a synthetic membrane to
establish impermeability, and soil cover [in accordance
with Attachment A], and treating gaseous emissions with
either activated carbon or thermal oxidation..."

The objective of the PDI for the East Hide Pile gas

treatability study (Task A-2) was "to provide data to assist in

the development of the temporary gas treatment system to be

operated at the East Hide Pile." A decision as to which gas

treatment system will be chosen for the final treatment design

has been deferred until the results of the monitoring study, to

be conducted subsequent to installation of the impermeable

barrier and gas collection system, can be fully evaluated.

2.0 RI/FS RESULTS

During the RI/FS (Stauffer 1984, 1985) emission rates from

the East Hide Pile were measured using five bore hole locations.

Detectable gas emissions from these locations ranged from 0.022

to 1.25 cubic feet per minute (CFM). The total gas emission rate

measured was 1.82 CFM. The RI estimated a design value of 5 scfm

for total emissions from the East Hide Pile based upon bore hole

measurements and data from municipal landfills.



Results for gas composition analysis yielded average

concentrations for combustible gas, hydrogen sulfide, methyl

mercaptan and trace volatile organics of 390,000, 14,000, 19 and

128 ppm, respectively.

3.0 DATA NEEDS AND RATIONALE

The rationale for performing the gas treatability study was

to provide sufficient data to further evaluate the selected

alternatives for a gas treatment system. Data needs include 1)

emission rate data and 2) gas composition data. Because the data

from the RI/RS are several years old and gas composition and

emission rate might change through time, current data are needed.

These data will form the basis for the interim remedial design.

General design parameters include gas composition, gas emission

rate and depth/surface area of the hide pile.

In addition to confirming emission rates and gas

composition, gas rates were correlated with temperature and

barometer pressure measured during two rounds of sampling. These

data were used to investigate any relationship between

meteorological conditions and the rate at which gas is vented

from the East Hide Pile.

4.0 METHODS

4.1 Field Methods

H2M conducted a series of gas emission rate measurements and

gas sampling/analyses using both the existing gas vents and flux

chamber techniques. Data were collected in two rounds of field

sampling, the first round in May 1990 (May 18th and 19th, 1990)



and a second round in August 1990 (August 21 and 22, 1990), in

order to assess any seasonal variation and correlate emission

rates with the varying meteorological conditions. Standard

Operating Procedures for all field sampling activities are

provided in Appendix A. Sampling locations are given on Figure

4.

Emission rates from the gas vents were measured by attaching

a 30 gallon bag via stainless steel clamps to the exterior

portion of the vent pipe. Perforations in the vent riser pipe

extending above grade were sealed with duct tape. Emission rates

were calculated by measuring the time it took to fill the bag.

Results for both rounds are presented in Table 1. Surface

emission rates were measured using a flux chamber. Ambient air

at the ground surface at the 12 locations shown on figure 4 were

screened with an OVA, PID and multigas meter in the hydrogen

sulfide mode. Six locations were selected based upon screening

results. The locations were spaced to cover the entire East Hide

Pile including its summit and side slopes. The original six

selected sample locations are indicated on Figure 4 by HP1, HP2,

HP3, HP4, HP7 and HP9. Two of these locations (HP2 and HP7) were

resampled during the second round.

At each location, the flux chamber was placed on top of the

ground and dry ultra-pure sweep air was added. The time, sweep

air rate, air temperature and "real time" exit gas concentrations

were recorded (see Appendix B). The chamber was purged with four

volumes of sweep air before sampling. Discrete grab samples were



collected from the exit port and analyzed at H2M Labs, Inc.

(Melville, New York) for H2S, methyl mercaptan, volatile organic

compounds and methane. Field blanks were obtained by placing the

flux chamber over a clean Teflon sheet in the field before

sampling. A duplicate sample was collected from the flux chamber

at HP2 during the first round.

A discrete sample for chemical analysis was also collected

from gas vent Bl. The sample was collected through a Teflon

sampling line using a portable pump. The sample line was

inserted through a hole into the base of the riser pipe. A

duplicate sample was also collected at Bl and both were analyzed

for H2S, methyl mercaptan, volatile organic compounds and

methane.

4.2 Laboratory Methods

Samples were analyzed by H2M Labs, Inc. (Melville, New York)

using EPA Method T01-T02 for volatile organics, OSHA Method 26

for methyl mercaptan, NIOSH Method 126 for hydrogen sulfide and a

methane method provided by H2M Labs. Laboratory SOPs are

provided in Appendix A. Table 2 provides a summary of Task A-2

analyses. Laboratory QA/QC procedures are discussed in the QAPjP

and include use of standard operating procedures for sample

analysis, data reduction, and reporting; and specifications for

instrument calibration, method blank, MS/MSD, duplicate sample,

and laboratory control sample analysis.
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5.0 RESULTS

The results for gas sample chemical analyses for round 1 and

2 are presented in Table 3 and Appendix C. The emission rates

for both real time sampling (using field screening instruments)

and discrete sampling (using analytical collection techniques) at

the flux chamber were calculated based upon the gaseous

concentrations measured, the surface area isolated (0.13 square

meters) and the sweep air flow rate (5 liters per minute) . The

surface emission rate for each specific compound is equal to the

compound concentration (ug/m3) times air flow rate (m3/min.)

divided by surface area (m2) isolated. Emission rates from the

gas vent were calculated based upon measured gaseous

concentrations and volumetric flow rates determined in the field.

Emission rates for discrete samples (both flux chamber and gas

vent) and "real time" field measurements are presented in Tables

4 and 5. Emission rates based on "real time" results were

estimated using the average concentration as detected by the OVA

and assuming that the bulk of the emissions was methane gas.

Methane results for discrete sampling ranged from <4 parts

per million by volume (ppmy) at HP1 to 240,000 ppm^ at gas vent

Bl. Hydrogen Sulfide results ranged from <4 to 2890 ppm.

Results for acetone, chlorobenzene, ethylbenzene, benzene,

toluene, and dichlorobenzene ranged from <0.005 to 4.4 ppm.

Chlorobenzene and ethylbenzene were detected at 0.043 and 0.030

ppniy in Bl but were not detected in the duplicate. Similarly

methane and acetone detected in HP2 were not detected its



duplicate. All results for the trip blank and field blank, with

the exception of acetone in the round one field blank, were below

their analytical detection limits (see Appendix C).

6.0 DATA QUALITY OBJECTIVES

The overall objectives of the Quality Assurance Program were

that the samples and analytical results which are described in

this report are precise, accurate, representative, comparable and

complete. Results for precision and accuracy are included in

Appendix C along with laboratory reports.

Accuracy was assessed by means of monitoring matrix spike

recoveries for a minimum of 5 percent of the samples analyzed.

Precision was assessed by analyzing duplicate samples and

comparing their results to acceptable laboratory limits. All

round 1 and 2 results, were within the control limits specified

in the QAPjP for precision and accuracy except for methane and

acetone results in HP2-Duplicate and methane, chlorobenzene and

ethylbenzene, results in Bl-duplicate.

Completeness was measured by comparing the amount of valid

data that was actually obtained to the amount that was expected

under normal conditions. The data base for both rounds of

sampling was 100% complete for all primary samples and QC samples

except first round trip blank. Trip blank for the first round

was not complete for methane and methyl mercaptan analysis. A

summary of planned versus actual numbers of samples are given in

Table 2.
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Representativeness was addressed by selecting sample

locations which demonstrated highest emission rates during the

first round of sampling. Additional samples were collected at

the gas vent which demonstrated the highest total emission rate.

Finally, comparability of results was achieved by utilizing EPA

or NIOSH approved methods where possible for analyses. Results

were reported in SCFM so that comparisons between RI/FS data and

treatability data could be made.

7.0 DATA ASSESSMENT

Total emission rates for HP2 and HP7 of 8.93 x 10~7 and 6.74

x 10~7 scfm/ft2 were 104 and 2.6 times lower, respectively, than

the emission rates measured (927 x 10""7 and 17.2 x 10~7 scfm/ft2)

at these locations during the first round of sampling in May

1990.

Total bore hole emission rates were similar between the

first and second rounds although first round results for Bl were

slightly higher than for round two. Emission rates for B3 could

not be determined since the riser had been broken off at the

ground surface. As during round one, no noticeable emissions

were detected at B4.

The average temperatures and pressures obtained for the

first and second sampling periods were 54.41'F and 29.70 inches

of Hg and 63.27'F and 30.21 inches of Hg, respectively. The high

and low temperatures obtained during the first and second rounds

were 58.53 and 46.25°F and 67.73 and 57.36°F, respectively. The

high and low pressures recorded for rounds 1 and 2 were 29.8 and
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29.6 inches of Hg and 30.29 and 30.14 inches of Hg, respectively.

Therefore, the temperature was generally 10°F higher during the

second round and the barometric pressure 0.5 inches of Hg higher.

It appears that higher pressure systems (as during the second

round) cause decreased surface emission rates while increasing

gas vent emission rates. The slight overall increase in the gas

vent emission rates during the second round may have been due to

the increased resistances exhibited at the surface due to higher

atmospheric pressures hence a tendency for the gas to move

latterly toward the gas vents. Similarly, lower atmospheric

pressures as exhibited during round one caused an increase in

total surface emission rates while decreasing the total gas vent

emission rate.

In order to characterize the composition of the emissions

from the East Hide Pile, discrete samples were collected from gas

vent Bl. Results for these analyses indicated that emissions

from the East Hide Pile were comprised of 24% methane, 0.28%

hydrogen sulfide and <0.004% volatile organics. The other 75.7%

is most likely comprised of carbon dioxide with smaller amounts

of nitrogen, and oxygen gas as typically found at landfills.

Initial results for total estimated emission based on first

round results for methane using flux chamber sampling did not

account for additional gases such as carbon dioxide, nitrogen and

oxygen. A more realistic total emission rate is needed for

design of the gas collection and treatment system and can be

obtained by multiplying the results for the first round by a
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factor of 4.17. This factor was obtained by ratioing the percent

of methane emissions determined at Bl to the total emission rate

measured using a calibrated bag and stop watch. It was assumed

that the composition of the East Hide Pile gas was homogeneous.

Using the factor of 4.17, the total emission rates determined

from using first round results for HP2 (worse case) and a

sloped/unsloped sector approach using HP2 and HP7 as

representative emissions would increase accordingly from 15 and

7.8 scfm to 62.6 and 32.5 scfm, respectively. Therefore, the

design value for total emissions from the East Hide Pile would be

62.6 scfm.

8.0 CONCLUSIONS

Massachusetts Department of Environmental Protection (MDEP)

does not set limits for methane, hydrogen sulfide or the total

volatile organic compounds which are found in the East Hide Piles

gas emissions. The ROD states that the National Ambient Air

Quality Standards (NAAQS) are applicable to operations at the

site. The MDEP requires that the best available control

technology (BACT) be used. Therefore the gas treatment

peformance requirements will be dictated by best available

techology.

The recommended alternatives for remediating odor emissions

at the Industri-Plex site given in the ROD involves stabilizing

the East Hide Pile's slopes and installing an active gas

collection system and flexible membrane liner. The collected

gases are to be treated with either activated carbon or by

10
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thermal oxidation. The two selected alternatives were assessed

for effectiveness, implementability, projected system performance

and operating parameters. Based on the data assembled here and

the guidance of equipment vendors and the EPA handbook of

"Control Technologies for Hazardous Air Pollutants" (USEPA

1986b), it is believed that a thermal oxidation unit with an

auxiliary fuel source will be the most appropriate method of

treating gas emissions from the East Hide Pile.

While carbon adsorption is effective for removing hydrogen

sulfide, methyl mercaptan and most VOCs, it is relatively

ineffective for removing methane gas. On the other hand, thermal

oxidation typically reports hydrocarbon (including methane and

sulfide) conversion efficiencies of 98% or better. Both

technologies require total inlet VOC concentrations of <10,000

ppm and would require dilution of the hide pile gas. It should

be noted that since neither Massachusetts nor the EPA regulate

methane emissions, thermal oxidation may not be deemed necessary,

if treatment of the odor causing compounds alone are the primary

concern.

11
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TABLE 1
Results for East Hide Pile Gas Vent

Emission Rate Measurements

Location
———————————

Bl
B2
B3
B4

Round 1
5/18/90
(scfm)

0.32
0.091
<0.002

0

Round 2
8/21/90
(scfm)

——————————
0.44
0.033
NA
0

Total 0.411 scfm 0.473 scfm

NA - Not Available
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TABLE 2
Summary of Task A-2 Analyses

Analysis

Volatile
Organics

Methyl
Mercaptan

Hydrogen
Sulfide

Methane

Primary
PDWP Final

8

8

8

8

9

9

9

9

Duplicate
PDWP Final

2

2

2

2

2

2

2

2

MS/MSD'S
PDWP Final

2
———

2
———

2
———

2

2

2
— — • ———————

2
———————————

2

Field]
PDWP

2

2

2

2

Blanks
Final

2

2

2

2

Trip
PDWP

2

2

2

2
—— . —— .

Blanks
Final

2

1

2

1

C»



TABLE 3
RESULTS FOR EAST HIDE PILE AIR SAMPLES
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H2MGROUP

Location

TABLE 5
Emission Rates Based on OVA Readings

OVA Reading (ppm)

Total Emission
Rate* (scfm/ft2)
X 10"7

HP1

HP2

HP 3

HP4

HP5

HP9

Bl

Duplicate-HP2

Duplicate-Bl

Field Blank**

May

0.93

910

1.2

4.2

8.4

55.2

NA

880

NA

5.2

Aug

NA

6.7

NA

NA

4.5

NA

>1,000

NA

>1,000

0

May

1.1

1100

1.5

5.1

10

67

NA

1100

NA

6.3

Aug

NA

8.1

NA

NA

4.8

NA

>1220

NA

>1220

0

NA - Not Analyzed

* - Total emissions were calculated as methane

** - Collected three feet above ground level at East Hide Pile
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APPENDIX A

STANDARD OPERATING PROCEDURES





LIST OF PROCEDURES

H2M GROUP

Standard Operating Procedure for Measuring Gas
Emissions from Hide Pile

Standard Operating Procedure for Field Monitoring
CH4 and H2S in Air

Standard Operating Procedure for Sampling Methyl
Mercaptans in Air

Standard Operating Procedure for Sampling Hydrogen
Sulfide in Air

Standard Operating Procedure for Sampling Methane
in Air

Standard Operating Procedure for Sampling Volatile
Organics in Air

Standard Operating Procedure for Analysis of Hydrogen
Sulfide in Air (NIOSH Method #126)

Standard Operating Procedure for Analysis of Methyl
Mercaptan in Air (OSHA Method #26)

Standard Operating Procedure for Methane Analysis

Standard Operating Procedure for Determination of
Volatile Organics in Air (Modified Method T01-T02)



STANDARD OPERATING PROCEDURE FOR
MEASURING GAS EMISSIONS FROM HIDE PILE

1.0 - MATERIALS AND EQUIPMENT

1.1 Flux Chamber prepared in accordance with EPA Guidance
Document #600/8-86/008.

1.2 Appropriately sized flexible tubing and clamps.

1.3 Field book and sheets.

1.4 Flexible bags.

1.5 Tape. •»

1.6 Cylinder of ultra pure air and gas flow regulator.

2.0 - PROCEDURE

Samples can only be collected when sample site is under positive
pressure. It will be assumed that this condition exists
Hardware and fittings are leak checked and certified by th«*
manufacturer.

2.1 Insert flux box into the surface of the sampling site. m

2.2 Adjust regulator to 5 liter/min.
to

2.3 Flush four (4) standing volumes using ultra pure sweep air..
Volume under sphere is approximately 2 cubic feet.

m
2.4 Attach OVA to exit port and record concentration, sweep air

rate and temperature approximately every 6 minutes.

2.5 Calculate REAL TIME EMISSIONS by multiplying measured1"
concentrations in ppm by the sweep air rate and dividing by
surface area isolated.



STANDARD OPERATING PROCEDURE FOR
MEASURING GAS EMISSIONS FROM HIDE PILES

2.6 For monitoring emissions from existing gas borings attach a
flexible bag over well opening and seal with stainless steel
clamp. Cinch, remove and seal bag after an appropriate
sampling time.

I,
r



STANDARD OPERATING PROCEDURE FOR
FIELD MONITORING OF EXPLOSIVE GAS AND HYDROGEN
SULFIDE IN AIR

1.1 Neotronic's EXOTOX50 Model No. 50 OFCK Portable •: gas
monitor.

1.2 Field book and sheets.

2.0- PROCEDURES

2.1 Before using instrument check calibration. Calibration and
performance checks must be performed per manufacturer's
instructions once every three months, and the ins'rur.ent
calibrated by qualified personnel once a year.

/ . 2 Prior to using the i nstrurr.ont. in tho tield, check that the
battery has been fully charged. A battery exhaustion alar-
will sound ten minutes or more after the battery warning is
displayed. In the event of a battery exhaustion alarm,
switch EXOTOX off and leave hazardous area. Immediately
recharge or replace the battery in a safe area.

2.3 Switch instrument on by firmly pressing power button. The
instrument will go through a series of self tests. Use the
select button to obtain the appropriate setting per
manufacturer's instructions. The instrument is capable of
monitoring hydrogen sulfide in the range of 0 to 500 ppm and
0 to 100 percent explosive gas as.% LEL methane.

2.4 Preset alarm settings for hydrogen sulfide are 50, 20, 10
ppm for ten minute peak (real time), STEL and TWA displays,
respectively. Alarm setting for explosive gas is 20% LEL
methane in air. The operator in addition to monitoring his
breathing zone and the time of sampling, will attach the
probe to the flux box sample port and measure and record LEL
and hydrogen sulfide concentrations contained in the box.
These concentrations will be compared with results obtained
through analytical procedures for samples collected during
the same event.

H2MGPOUP



STANDARD OPERATING PROCEDURE FOR
SAMPLING METHYL MERCAPTANS IN AIR

(Ref.: OSHA Method #26)

1.0 - EQUIPMENT AND MATERIALS

1.1 Portable field sampling pump (Model No. 224-PCXR3 from SKC,
Inc.).

1.2 A.P. Buck's gas flow calibrator (flow meter) Model #M-5.

1.3 Filter cassette fitted with a 37 mm Gelman Type A glass
fiber filter which has been soaked in a 5% aqueous solution
of mercuric acetate as outlined in OSHA Method #26.

1.4 Chain-of-custody forms.

1.5 Field book and sheets

1.6 Flux box.

2.0 - PROCEDURE

2.1 Flush four (4) standing volumes from flux box while
monitoring temperatures, sweep air rate and OVA readings.

2.2 Allow readings to stabilize and record temperatures.

2.3 Calibrate pump with flow meter and cassette in line per
manufacturer's instructions.

2.4 Attach filter cassette to flux box sample port.

2.5 Leak test system by placing toggle valve in line and
measuring flow at the end of sample train when valve is
closed. Flow should go to zero.

2.6 With flow meter in line open valve continue sampling until
20 liters are collected. Continue monitoring flow rates and
record. An average flow rate will be used to determine
final sample volume.

2.7 Store samples in small glass jar labeled appropriately with
sample location, date, time, in accordance with procedures
outlined in QAPjP.

2.8 Wrap each jar individually with bubble wrap and place in a
cooler for transport to laboratory. Secure cooler with
sufficient packing tape and a custody seal.



STANDARD OPERATING PROCEDURE FOR
SAMPLING FOR HYDROGEN SULFIDE IN AIR
(Ref.: NIOSH Method No. P1CAM126)

1.0 - EQUIPMENT AND MATERIALS

1.1 A.P. Buck's gas flow calibrator (flow meter) Model #M-5.

1.2 Portable field sampling pump able to deliver 2 1pm of
sample.

1.3 Midget impinger filled with cadmium hydroxide solution and
wrapped in aluminum foil.

1.4 Field book and sheets.

1.5 Chain-of-custody form.

1.6 Flux box.

2.0 - PROCEDURE

2.1 Calibrate pump with flow meter and midget impinger in line.

2.2 Evacuate four (4) volumes from flux box using method
outlined in procedure for measuring gas emissions.

2.3 Connect impinger directly to flux box with appropriate
flexible tubing and swagelok fittings as needed.

2.4 Leak test system by placing toggle valve in line and
measuring flow at the end of sample train when valve is
closed. Flow should go to zero.

2.5 Flow rate is monitored at regular intervals and recorded
each time. Total volume sampled is based upon the average
flow rate multiplied by the sample time.

2.6 Plug stems and tape ground glass joint to secure top seal.

2.7 Fill out all appropriate chain-of-custody forms and records
as outlined in the QAPjP.



STANDARD OPERATING PROCEDURE FOR
SAMPLING FOR HYDROGEN SULFIDE IN AIR

2.8 Place samples in cooler with sufficient ice for transport to
the laboratory. Secure cooler with sufficient packinq tape
and a custody seal.

2.9 Include two (2) blank impingers (fill, seal and transport).
_- Analyze with other samples.

I
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STANDARD OPERATING PROCEDURE FOR
SAMPLING METHANE IN AIR

1.0 - EQUIPMENT AND MATERIALS

1.1 One liter Tedlar Bag.

1.2 Portable field sampling pump Model No. 224PCXR3 from SKC,
Inc.

1.3 A.P. Buck's gas flow calibrator (flow meter) Model #M-5.

1.4 Flux box

1.5 Field book and sheets.

1.6 Chain-of-custody form.

2.0 - PROCEDURE

2.1 Evacuate four (4) standing volumes from flux box using
method outlined in procedure for measuring gas emissions.

2.2 Allow pressure to stabilize to ambient and record pressure.

2.3 Calibrate pump with flow meter in line according to
manufacturer's instructions.

2.4 Attach Tedlar bag to flux box sample port.

2.5 Leak test system by placing toggle valve in line and
measuring flow at the end of sample train after valve is
closed. Flow should go to zero.

2.6 Release toggle and fill bag.

2.7 Disconnect fitting, label and store bag in cooler with ice
for transport to the laboratory as per QAPjP.

2.8 Fill out all appropriate chain-of-custody forms and records
as outlined in the QAPjP.

2.9 Collect two (2) QA/QC samples (one trip blank and one field
blank) to be compared with results for analyses taken after
transport and storage. One trip blank bag filled with
purified air at laboratory will accompany the air sample
bags from the laboratory to the site and back. Field blank
will be filled with ambient air on-site.



STANDARD OPERATING PROCEDURE FOR
SAMPLING VOLATILE ORGANICS IN AIR

(Modified Method T01-T02)

1.0 ~ EQUIPMENT AND MATERIALS

1.1 Sorbent tube/trap - glass tubes (40 mm ID x 203 mm long)
packed with the following materials from tube inlet to tube
outlet:

(a) Glass beads: 250 mg of 60 to 80 mesh.

(b) Tenax: 75 mg of 60 to 80 mesh TA.

(c) Ambersorb XE 340, 170 mg of 20 to 40 mesh.

(d) Charcoal (activated carbon): 75 mg of 60 to 80 mesh.

1.2 Portable field sampling pump (Model No. 224PCXR3 from SKC,
Inc.).

1.3 A.P. Buck's gas flow calibrator (flow meter) Model #M-5.

1.4 Cole-Palmer teflon TFE needle flow regulation valve Model
#J-6393-60.

1.5 Large 4 liter storage jars with 2 to 3 inches activated
carbon.

1.6 Appropriate field data forms and log book.

1.7 Chain-of-custody form.

1.8 Flux box.

2.0 - PROCEDURE

2.1 Condition trap by heating sorbent tube to 350* C, while
simultaneously passing nitrogen gas at 50 to 60 cc/minute
through it. The trap is cooled while continuing to pass gas
through it. Cooled traps are sealed in glass vials and
stored in jars with activated carbon prior to field
sampling.

2.2 Calibrate field pump by adjusting flow to 1.5 liters per
minute with flow meter in line. Put pump into low flow
operation by turning the adjustment screw three turns
counter-clockwise. Individual trap sampling flow is
controlled by an in line valve which is adjusted accordingly
during the sampling period.



STANDARD OPERATING PROCEDURE FOR
SAMPLING VOLATILE ORGANICS IN AIR (CONT'D.)

2.3 Before sampling evacuate three (3) flux box volumes using
portable field sampling pump and flow meter as outlined in
emission rate procedure.

2.4 Sample volumes for each set of tubes connected in parallel
are established based on estimated concentration for vola-
tile organics using a portable photoionization detector
(PID). If concentrations exceed 5 ppm for a 1 liter sample,
scale sample volume down accordingly (i.e., for a 10 ppm
reading sample 500 ml).

2.5 Attach sorbent tubes to sampling port on top of flux box
using appropriate swagelok fittings.

2.6 Assemble remainder of sampling train down flow from sorbent
tubes in the following fashion: using rubber tubing of
appropriate ID, attach flow regulation valve in line to
sorbent tube. Next, attach flow meter in line to valve.
Portable sampling pump is attached in line to flow meter,
completing the sampling train.

2.7 Leak test system by placing toggle valve in line and
measuring flow at the end of sample train after valve is
closed. Flow should go to zero.

2.8 Turn pump on and flow meter to start the sampling process.
The sample time will be predetermined based on the screening
done in Step 2.4 and the flow rate.

2.9 Continue to monitor flow rate and record. At the end of the
sampling period, an average flow rate is obtained and
multiplied by the time sampled to obtain total volume
sampled.

2.10 Insert sorbent tube into individual vials and store in jar
with activated carbon. Place jar in cooler with ice for
transport back to laboratory according to chain-of-custody
procedures given in the QAPjP.

2.11 Collect two (2) QA/QC samples (one trip blank and one field
blank) to be compared with results for analyses taken after
transport and storage. One trip blank conditioned in the
lab will accompany sample traps to and from the field.
Field blank will be prepared by pumping ambient air through
trap on-site.



HYDROGEN SULFIDE IN AIR

Physical and Chemical Analysis Branch •'

Analytical Method

Analyte: Hydrogen Sulfide

Matrix: Air

Procedure: Absorption - Methylene
Blue - Spectrophotometric

Date Issued: 6/9/72

Date Revised: 1/15/74

Method No.:

Range:

Precision:

Classification:

P&CAM 126

0.008 ppm - 50 ppm

Unknown

C (Tentative)

1. Principle of the Method

1.1 Hydrogen sulfide is collected by aspirating a measured volume of air through an
alkaline suspension of cadmium hydroxide (Reference I I . I ) . The sulfide is pre-
cipitated as cadmium sulfide to prevent air oxidation of the sulfide which occurs
rapidly in an aqueous alkaline solution. STRactan 10® is added to the cadmium
hydroxide slurry to minimize photo-decomposition of the precipitated cadmium
sulfide (Reference 11.2). The collected sulfide is subsequently determined by
spectrophotometric measurement of the methylene blue produced by the reaction
of the sulfide with a strongly acid solunonof N, N-dimethyl-p-phcnylenediamme
and ferric chloride (References 11.3. 11.4. 11.5). The analysis should be com-
pleted within 24-26 hours following collection of the sample.

1.2 Hydrogen sulfide may be present in the open atmosphere at concentrations of a
few ppb or less. The reported odor detection threshold is in the 0.7-8.4 Mg/m J

(0.5-6.0 ppb) range (References 1 1.6. 11.7). Concentrations in excess of
140 jig/m3 (100 ppb) are seldom encountered in the atmosphere.

1.3 Collection efficiency is variable below 10^g/m3 and is affected by the type of
scrubber, the size of the gas bubbles and the contact time with the absorbing
solution and the concentration of H:S (References 1 1.8. 11.9. I 1.10).

!. Range and Sensitivity

2.1 This method is intended to provide a measure of hydrogen sulfide in the range of
l.I-100ng/m3. For concentrations above 70 ag/m3 che sampling period can be
reduced or the liquid volume increased either before or after aspirating. (This
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method is also useful for the mg/m3 range of source emissions. For example.
100 m2 cadmium (OH)y STRactan 10® media in Green berg-Smith itnpingcrs and
5 minute sampling periods have been used successfully for source sampling.) The
minimum detectable amount of suifide is 0.008 yg/mf. which is equivalent to
0.2^g.m3 in an air sample of 1 mj and using a final liquid volume of 25 mt.
When sampling air at the maximum recommended rate* of I . S C / m m u t e lor 2
hours, the minimum detectable sulfide concentration is 1.1 nt'm* at ThO mm He
and 25'C

2.2 Excellent results have been obtained by using this method tor jir samples tuvuvj 4
hydrogen sulfide content in the range 5-50 ppm

Interferences

3.1 The methylene blue reaction is h ighly specific tor sulfide at the low concentra-
tions usually encountered in ambient air. Strong reducing agents (e.g.. SO :)
inhibit color development. Even sulfide solutions containing several micro iirums
sulfide/m? show.- th is effect and must be diluted to e l iminate color inh ib i t i on It"
sulfur dioxide is absorbed to give a sulfi te concentration in excess of 10pg/m£.
color formation is retarded. Up to 40 Mg/m?.of this interference, however, can be
overcome by adding 2-6 drops (0.5 m2/drop) of feme chloride instead of a single
drop for color development, and extending the reaction time to 50 minutes.

3.2 Nitrogen dioxide gives a pale yellow color with the <ulfide reagents at 0.5
or more. No interference is encountered when 0.3 ppm N0: is aspirated through a
midget impinger containing a slurry of cadmium hydroxide-cadmium sulfidc-
STRacun 10®. If H7S and NO7 are simultaneously aspirated through cadmium
hydroxidc-STRactan 10® slurry, lower H;S results are obtained, probably
because of gas phase oxidation of the H:S prior to precipitation as CdS (Refer-
ence ! 1.10).

3.3 Ozone at 57 ppb reduced the recovery of sulfide previously precipitated us CdS
by 15 per cent (Reference I 1. 10).

3.4 Sulfides in solution are oxidized by oxygen from the atmosphere unless inh ib i to r s
such as cadmium and STRactan 10® are present.

3.5 Substitution of other cation precipi tants for the cadmium in the absorbent d c .
zinc, mercury-, etc.) will shift or eliminate the absorbance maximum of the
solution upon addition of the acid-amine reagent.

3.6 Cadmium sulfide decomposes significantly when exposed to light unless protected
by the addition of I per cent STRactan® to the absorbing solution prior to
sampling (Reference 1 1.2).
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II

3.7 The choice of impinger used to trap H,S with the Cd(OH), slurry is very
important when measuring concentration in the range 5-50 ppm. Impingers or
bubblers having fritted-end gas delivery tubes are a problem source if the sulfide in
solution is oxidized by oxygen from the atmosphere to free sulfur The s u l f u r
collects on the fritted-glass membrane and may significantly change the flo* rate
of the air sample through the system. One «,-ay of avoiding this problem is to use a
midget impinger with standard, glass-tapered tips.

I ! •*. Precision and Accuracy

4.] A relative standard deviation ol 3.5 per cent and a recovery of 80 per cent has
been established with hydrogen sulfide permeation tubes (Reference 11 .2) .

5. Advantages and Disadvantages of the Method

• 5.1 Effect of Light and Storage - Disadvaniage

i 5.1.1 Hydrogen sulfide is readily volatil ized from aqueous solution when the pH
" is below 7.0. Alkaline, aqueous sulfide solutions are very unstable because

f sulfide ion is rapidly oxidized by exposure to the air.

5 .1 .2 Cadmium sulfide is not appreciably oxidized even when aspirated w i t h

[ pure oxygen in the dark. However, exposure of an impinger containing
cadmium sulfide to laboratory or to more intense light sources produces
an immediate and variable photo-decomposition. Losses of 50-90 per cent

L of added sulfide have been routinely reported by a number of labora-
tories. Even though the addition of STRactan 10® to the absorbing
solution controls the photo-decomposition (Reference 11.2). it is neces-

[ sary to protect the impinger from light at all times. This is achieved by the
' use of low actinic glass impingers. painr on the exterior of the impingers.

• or an aluminum foil wrapping.
*

— 6. Apparatus

6.1 Sampling Equipment. The sampling u n i t for the impinger collection method
m consists of (he following components:

6.1.1 A graduated 25 m2 midget impinger wi th a standard giass-upered gas
* delivery tube containing the absorbing solution or reagent.

i 6.1.2 A pump suitable for delivering desired flow rates with a minimum capac-
. ity of 2 2pm through the impinger. The sampling pump is protected from

splashover or water condensation by an adsorption tube loosely packed
'fl with a plug of glass wool and inserted between the exit arm of the

impinger and the pump

• 126-3



6.1.3 An integrating volume meter such as a dry gas or wet test meter. The air
meter must be capable of measuring the air flow within t2 per cent. A wet
or dry gas meter, with contacts on the l-fectj or 10-1 dial to record air
volume, or a specially calibrated rotameter. is satisfactory Instead ot
these, calibrated hypodermic needles may be used as critical orilices it the
pump is capable of maintaining greater than 0 7 atmoNpher:*. pres>ure
differential across the needle (Reference 11 .11 ) .

6.1.4 Thermometer.

6.1.5 Manometer.

6.1.6 Stopwatch-

6.2 Associated laboratory glassware.

6.3 Colorimeter wi th red filter or speetrophotometer jt 670 nm.

6.4 Matched cells. I cm path length.

7. Reagents

All reagents must be ACS analytical reagent quality. Distilled water should conform to
the ASTM Standards for Referee Reagent Water.

All reagents should be refrigerated when not in use.

7.1 Amine-sulfuric Acid Stock Solution. Add 50 m£ concentrated sulfunc acid to
30m? water and cool. Dissolve 12 g of N. N-dimethyl-p-phenylenediaminc
dihydrochloridc (para-aminodimethylaniline) (redistiiled if necessary) in the acid
Do not di lute . The stock solution may be stored indefinitely under refrigeration

*

7.: Amine Test Solution. Dilute 25 m? of the Stock Solution to I liter wi th II
sulfuricacid.

7.3 Ferric Chloride Solution. Dissolve 100 g of ferric chlondc. FeC23 uH :0. in
water and dilute to 100 m8.

7.4 Ammonium Phosphate Solution. Dissolve 4QO g of diammonium phosphate.
( N H « ) : HPO4. in water and dilute to I liter.

7.5 STRactan 10 . (Arabinogalactan) Available from Chicago S c i e n c i : i c . [ru:.
71A W. I r v i n g Park Road. Bcnsenvi l le , IL 60106.
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7.6 Absorbing Solution.- Dissolve 4.3 g of 3CdSO4.8H :O. and 0.3 g sodium
hydroxide in separate portions of water. Mix and add 10 g STRactan 10® and
dilute to 1 liter. Shake the resultant suspension vigorously before removing each
aliquot. The STRactan®-cadmium hydroxide mixture should be freshly prepared
The solution is only stable for 3 to 5 days

7.7 H2S Permeation Tube. Prepare or purchase* a triple-walled or thick walled
Teflon® permeation tube (References 11 10. 1 1 . 1 2 . 1 1 . 1 3 . 1 1 . 1 4 . 1 1 . 1 5 ) which
delivers hydrogen sulfidc at a maximum rate of approximately 0.1 Mg.'mmutc at
2S*C. Trm loss rate will produce a standard atmosphere containing 50yg.'m'
(36 ppb H2S when the tube is swept with a 2 ?/minute air How Tubes having
HjS permeation rates in the range of 0.004-0.33 Mg/minute will produce standard
air concentrations in the realistic range of l -QQug/m 3 H :S wi th an air How <jf
I . 5 ? / m i n

7.7.1 Concentrated. Standard Sulfide Solution

Transfer freshly boiled and cooled 0.1M NaOH to a liter volumetric flask.
Flush wi th purified nitrogen to remove oxygen and adjust to volume.
(Commercially available, compressed nitrogen contains trace q u a n t i t i e s of
oxygen in suff icient concentration to oxidize the small concentrat ion* of
sulfide contained in the standard and dilute standard sulfide standards.
Trace quantities of oxygen should be removed by passing the stream of
tank nitrogen through a Pyrex or quartz tube containing copper turnings
heated to 4QO-450°C.) Immediately stopper the flask with a scrum cup
Injea 300 mS of H7S gas through the septum. Shake the flask. Withdraw
measured volumes of standard solution with a 10 m! hypodermic syringe
and fill the resulting void with an equal volume of nitrogen. Standardi/c
with standard iodine and thiosulfate solution in an iodine flask under a
nitrogen atmosphere to minimize air oxidation The jfproximatc con-
centration of the sulfide solution will be 44Q ^g sulfide. mt of solut ion
The exact concentration must be determined by todinc-thiosulfate
standardization immediately prior to dilution.

For the most accurate results in the lodomctric determination of sulf ide m
aqueous solution, the following general procedure is recommended'

I Replace the oxygen from the flask by Hushing w i t h an inert gas such as
carbon dioxide or nitrogen.

'Available from Metronics. Inc.. 3201 Porter Qriv*. Palo Alto. California 9*304. or foivScience Corn .
909 Pitnef Av«nue. cvaruton. Illinois 60202.
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2. Add an excess of sundard iodine, acidify, and back titrate with standard
thiosulfatc and starch indicator (Reference ! !.!6).

7.7.2 Diluted Standard Sulfide Solution

Dilute 10 m? of the concentrated sulfide solution to J liter with freshly-
boiled, distilled water. Protect the boiled water under a nitrogen atmo-
sphere while cooling. Transfer the dcoxygenatcd water to a flask pre-
viously purged wi th nitrogen and immediately stopper the flask. This
sulfide solution is unstable. Therefore, prepare this solution immediately
prior to use. This test solution will contain approximately 4 ^g sulfide/mC.

8. Procedure

8.1 Cleaning of Equipment. All glassware should be thoroughly cleaned, the following
procedure is recommended:

8.1.1 Wash wi th a detergent and tap water solution followed by tap water and
distilled water rinses

8.1.2 Soak in 1:1 or concentrated nitric add for 30 minutes and (hen follow
with tap. distilled, and double distilled water rinses.

8.2 Collection and Shipping of Samples

8.2.1 Pipet 10 m2 of the absorbing solution (Section 7.6) into the midget
impinger. The addition of 5 m2 of 95 per cent ethanol to the absorbing
solution just prior to aspiration controls foaming for 2 hours (induced by
the presence of STRactan 10®. In addition. I or 2 Teflon demister discs
may be slipped up over the impinger air inlet tube to a height approxi-
mately I -2" from the top of the tube.

8.2.2 Connect the impinger (via the absorption tube) to the vacuum pump wi th
a short piece of flexible tubing. The air being sampled should not be
passed through any tubing or other equipment before entering the impinger .

8.2.3 Turn on pump to begin sample collection. Care should be uken to
measure the flow rate, time and/or volume as accurately as possible. The
sample should be taken at a flow rate of 1.5 ?pm.
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8.2.4 After sampling, the impinger stem can be removed and deaned. Tap the
stem gently against the inside wail of the impinger bottle to recover as
much of che sampling solution as possible. Wash the stem, with a small
amount (1-2 m£) of unused absorbing solution and add che wash to che
impinger. Then che impinger is sealed with a hard, non-reactive stopper
(preferably Teflon). Do not seal with rubber. The stoppers on the
tmpsRgerx should be tightly sealed to prevent leakage during shipping. If it
is preferred to ship the impin&ers with,.the stems in, the oudetx of the
stem should be sealed with Parafilm or other non-rubber coven, and the
ground glass joints should be sealed (Le_ taped) to secure the cop tightly.

8.2-5 Care should be takes to minimize spillage or las by evaporation at all
0'mrr. Refrigerate samples if analysts cannot be done within a day.

8-2.6 Whenever possible, hand delivery of the samples is recommended. Other-
wae, special impinger shipping cases designed by NIOSH should be used
to ship Che samples.

8.2.7 A "blank** impinger should be handled as the other samples (fill, seal and
transport) except that no air is sampled through this impinger.

8.3 Analysts

8 J.I Add 1.5 m£ of the amine-test solution to the midget impinger through the
air inlet cube and mix.

3.3.2 Add I drop of ferric chloride solution and mix, Wote: See Section 3.1 if
SOT exceeds 10 £g/m£ in che absorbing media.}

3-3 J Transfer the solution to a 25 mi volumetric flask. Discharge the color due
to the ferric ion by adding I drop ammonium phosphate solution. If the
ye3ow color is not destroyed by 1 drop ammonium phosphate solution,
continue dropwise addition unoi solution is decolorized. Make up to
volume with distilled water and allow to stand for 30 minutes.

*

3.3.4 Prepare a zero reference solution tn che same manner using a 10 m£
volume of absorbing solution, through which no air ."us been aspirated.

8_3_5 Measure the absorbance of the color at 670 nm in a specu'aphocamcter or
colorimeter set at 100 per cent transmission against the zsro reference.
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9. Calibration and Standards

9.1 Aqueous Suifide

9.1.1 Place 10 m£ of the absorbing solution in each of a serin of 15 en?
volumetric flasks and add the diluted standard suifide solution. «t|ui\atcnt
to 1.2, 3.4, and S it* of hydrogen suifide to the different flasks.

9.1.2 Add IJ m£ of amine-acid test solution to each, flask, and mix.

9.1 J Add 1 drop of ferric chloride solution ts each flask. Mix. make up to
volume and allow to stand for 30 minute*.

9.1.4. Determine the absorbance in 3 spectrophotomcter at 67Q nm.ivntnst the
sulfide-free referencs solution.

9.1.5 Prepare a standard curve of absorbanct vs. pg Hx S/ni2.

9.2 Caseous Sulfide. Commercially available permeation tubes containing liquefied
hydrogen suifide may be used to prepare calibration carves for us<r at the uprwr
range of atmcspheric concentration. Triple-walled tubes, drilled rod 2nd micro
bottles which deliver hydrogen suifide within a minimum range of O.M.2;tg/
minute at 25"C have been prepared by Thomas {Referencs 11.IOkOTCeei'fc
(References II.12. 11.13): ScaringeiU (References I I.I*. 11.15). Preferably the
tubes should deliver hydrogen suifide within i loss rate rang- at' 0.00X1.23
Mfc/minute to provide realistic concentrations of HjS (1.5-f^G jtg/m*.
LI-lOQppb) without having Co resort to a dilution system :o prepare the
cancsatration range required for determining tie coOcsdon etTicency of mwiert
impingers. Analyses of these known concsatntions gj^e cafibratioa oirves whicit
simulate ail of the operational conditions performed during :he szmpling znil
cheaicai procedure. This calibration curve induces the important correction for
collecdoa efficsacy at various concentrations of hydrogen s»lffrfe.

9.2.1 Prepare or obtain a Teflon® permeation tube that emits hydrogen suilldt
at a rate of 0.1-0^2 tfg/minute (0.07-0.14 ui/rninute at standard conditions
of 25*C and I atiaosphere). A permeation tube with an effective !esgth of
2-3 cm and a wall thickness of 0 J13 cm will yield the desired permeation
ate if held at a constant temperature of 1S*C 2 0.1*C. Permeation tube*
containing hydrogen suifide us calibrated under a stream of dry nitrogen
to prevent the precipitation, of sulfur in the walls of the tube.

9.2.2 To prepare standard concentrations of hydrogen suifide. assemble the
apparatus consisting of a water-cooled condenser, constant temperature
bath maintained at 2S*C :Q.1*C cylinders containing pure dry nitrogen
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and pure dry air with appropriate pressure regulators, needle valves and
flow meters for the nitrogen and dry air, diluent-streams. The diluent
gases arc brought to temperature by passage through a 2-meter-long
copper coil immersed in the water bath. Insert a calibrated permeation
tube into the central tube of the condenser, maintained at the selected
constant temperature by circulating water from the constant-temperature
bath, and pass a stream of nitrogen over the tube at a fixed rate of
approximately SO ml/minute. Dilute this gas stream to obtain the desired
concentration by varying the flow rate of the clean, dry air. This flow rate
can normally be varied from 0.2-15 2/minute. The flow rate of the
sampling system determines the lower limit for the flow rate of the
diluent gases. The flow rate of the nitrogen and the diluent air must be
measured to an accuracy of 1-2 per cent. With a tube permeating
hydrogen sulfide at a rate of 0.1 M^/minute. the range of concentration of
hydrogen sulfide will be between 6-100 ^g/rn3 (4-290 ppb). a generally
satisfactory range for ambient air conditions. When higher concentrations
are desired, calibrate and use longer permeation tubes.

9.2.3 Procedure for Preparing Simulated Calibration Curves

Obviously one can prepare a multitude of curves by selecting d i f fe ren t
combinations of sampling rate and sampling time. The following descrip-
tion represents a typical procedure for ambient air sampling of short
duration, with a brief mention of a modification for 24 hour sampling.

1. The jystem is designed to provide an accurate measure of hydrogen sulfide
in the 1.4-84 Mg/m3 (1-60 ppb) range. It can be easily modified to meet
special needs.

2. The dynamic range of the colorimetric procedure fixes the total volume of
the sample at 186 I; then, to obtain linearity between the absorbance of
the solution and the concentration of hydrogen sulfide in ppm. select a
constant sampling time. This fixing of the sampling time is desirable also
from a practical standpoint: In this case, select a sampling t ime of 120
minutes. Then to obtain a 1862 sample of air requires a flow rate of
1.55 2/minute. The concentration of standard H,S in air is computed as
follows:
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where:

M
R

= Concentration of HjS in ppm
= Permeation rate in jig/minute
= Reciprocal of vapor density. 0.719
= Flow rate of diluent air. liter/minute
= Flow rate of diluent nitrogen, liter/minute

3. The data for a typical calibration curve are listed in Table I.

TABLE 1

TYPICAL CALIBRATION DATA

Conantritiont
H,S, ppb

1
5

10
20
30
40
60
60

Amount of
HjSin

.144

.795
1.44
2.88
4.32
5.76
7.96
8.64

Abjofttnot
of S*mp>«

.010

.056

.102

.205

.307

.410

.512

.615

4. A plot of the concentration of hydrogen suifide in ppm (x - axis) against
absorbanos of the final solution (y - axis) will yield a straight line, the
reciprocal of the slope of which is the factor for conversion of absorbance
to ppm. This factor includes the correction for collection efficiency. Any
deviation from the linearity at the lower concentration range indicates a
change in collection efficiency of the sampling system. If the range of
interest is below the dynamic range of the method the total volume of air
collected should be increased to obtain sufficient color within the
dynamic range of the colorimetric procedure. Also, once the calibration
factor has been established under simulated conditions the conditions can
be modified so that the concentration of H^S is a simple multiple of the
absorbance of the colored solution.
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5. For long-term sampling of 24-hour duration, the conditions can be fixed
to collect 1200 2 of sample in a larger volume of STRactan I0®<admium
hydroxide. Fur example, for 24 hours at 0.83 2/min. approximately
12002 of air are scrubbed. An aliquot representing Q.I of the entire
amount of sample is taken for the analysis.

6. The remainder of the analytical procedure is the same as described in the
previous paragraph.

i 9.2.4 The permeation tubes must be stored in a wide-mouth glass bottle con-
taining silica gel and solid sodium hydroxide to remove moisture and

1 hydrogen sulfide. The storage bottle is immersed to two-thirds its depth in
^ a constant temperature water bath in which the water is controlled at

25°C±0.1°C.

Periodically, (every 2 weeks or less) the permeation tubes are removed and
rapidly weighed on a semimicro balance (sensitivity ±0.01 mg) and then
returned to the storage bottle. The weight loss is recorded. The tubes are

• ready for use when the rate of weight loss becomes constant (within ±2
per cent).

H 10. Calculations

10.1 Gaseous Suifide
I

10.1.1 Determine the sample volume in liters from the gas meter or flow meter
readings and time of sampling. Adjust volume to 760 mm mercury and

I 25aC (Vs).

10.1.2 Determine the concentration of HjS in Mg/m3.
•

Mg H7 S/m3 * Mg Hj S/V$ x 10'3

• where:

Mg Hj S » micrograms hydrogen sulfide determined
1 10"3 = conversion factor. m3 /2

10.2 Gaseous Sulfide from Aqueous Suifide

10.2.1 Determine the sample volume (V) in liters from the gas meter or flow
meter readings and time of sampling. Adjust volume to 760 mm mercury

1 and 25°C (Vs). using the correction formula:
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v.-v, 298
s 760 (TT273)

where:

Vs = Volume of air in liters at standard conditions
V = Volume of air sampled in liters
P s Barometric pressure in mm Hg
T * Temperature of sample air in °C

10.2.2 Using the Been-Law Standard curve of absorbance vs. Mg Ss ion. deter-
mine MR S~ ion in the sampling impinger corresponding to its absorbarsce
reading at 670 nm.

10.2.3 Calculate the concentration of H7S in the aspirated volume of air using
the formula:

Vs x MW

where:

^g S~ = micrograms sulfide ion (Section 10.2.2)
24.45 = molar volume of an ideal gas at 25°C and 760 mm Hg
MW = mass of sulfide ion. 32.06
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METHYL MERCAPTAN

Method no.:

Matrix:

Target concentration:

OSHA PEL:

26

Air

0.5 ppm (1.0 mg/m')

10 ppm (20 mg/m')

Procedure: Samples are collected on glass fiber filters
impregnated with mercuric acetate. Methyl
mercaptan is regenerated from the mercuric
mercaptide, formed during sampling, by
treatment with hydrochloric acid. The methyl
mercaptan is extracted into methylene chloride
and analyzed by gas chromatography with a
flame photometric detector.

Recommended air volume: 20 L

Recommended sampling rate: 0.2 L/min

Detection limit of
the overall procedure:
(Based on a 20 L sample)

0.027 ppm (0.053 mg/m1)

Reliable quantitation limit: 0.027 ppm (0.053 mg/m')
(Based on a 20 L sample)

Standard error of estimate •
at the target concentration: 8.6} (Section 4.5)

Special requirements:

Status of method:

Date: February, 1981

Samples should be protected from light until
analyzed.

Sampling and analytical method which has been
subjected to the established evaluation
procedures of the Organic Methods Evaluation
Branch.

Chemist: Carl J. Elskamp

Organic Methods Evaluation Branch
OSHA Analytical Laboratory

Salt Lake City, Utah



1. General Discussion

1.1 Background

1.1.1. History of procedure

In the past, samples received at the OSHA laboratory for
methyl mercaptan have been collected in bubblers
containing an organic solvent, such as xylene, or on
activated charcoal. Bubblers, besides being cumbersome to
use in the field, are suspected to have low collection
efficiencies for methyl mercaptan. From studies done at
the OSHA laboratory, it was found that methyl mercaptan
reacts in the presence of activated charcoal to form a
disulfide. Thus, a better sampling device was needed.

Several sampling devices are mentioned in methods in the
literature. One method involves collection in bubblers or
impingers containing mercuric acetate in acetic acid and
analysis by colorimetry (Ref. 5.1.). Another method
describes an absorber tube containing glass wool wetted
with a mercuric acetate solution and employs a similar
analysis scheme (Ref. 5.2.). Filters impregnated with
mercuric cyanide (Ref. 5.3-) or mercuric acetate (Ref.
5.4.) to form the nonvolatile mercuric mercaptide have
also been used. Adsorbent tubes methods have been found
to be unacceptable for methyl mercaptan. (Ref. 5.5.)

Since it offered the most advantages, the glass fiber
filter impregnated with mercuric acetate was evaluated as
a possible sampling device. Methylene chloride was
recommended as the extraction solvent in the method (Kef.
5.1.). There were problems encountered in the analysis
using methylene chloride. The vent tube on the flame
photometric detector, which' is made of aluminum, was
constantly being plugged up. This is likely due to
reaction of the vent tube with the combustion products of
methylene chloride, i.e. hydrochloric acid, to form
aluminum salt(s). Also, the methylene chloride seemed to
easily form bubbles in the syringe. Other solvents such
as toluene, ios-octane, and chloroform gave lower
extraction efficiencies than roethylene chloride. Although
some precision may be lost using raethylene chloride, it
was found to be the best solvent of those tested. The
plugged detector vent problem was overcome by constructing
a glass vent that performed well throughout the
evaluation.

The method also recommended using 20 mL of methylene
chloride for extraction. It was found that by using 5 mL
of methylene chloride comparable extraction efficiencies
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were obtained, thus the detection limit was decreased by a -_X
factor of four.

The recommended flame photometric detector gives a
non-linear response for sulfur compounds. The
photoionization detector gives a linear response and
possibly a better detection limit (Ref. 5.6.) but is not
compatible with methylene chloride. The photoionization
detector was successfully used to monitor the methyl
mercaptan concentrations during breakthrough studies and
sample generations since no methylene chloride was
present.

The target concentration of 0.5 ppm (1.0 rag/ra') was chosen
because this level has been adopted by the American
Conference of Governmental Industrial Hygienists (Ref.
5.7.) and proposed by the National Institute for
Occupational Safety and Health (Ref. 5.8.). The current
OSHA PEL is 10 ppm. Thiu sampling and analytical
procedure appears to also be acceptable for samples at or
above the OSHA PEL.

1.1.2. Toxic effects (This section is for information only and
should not be taken as the basis of OSHA policy).

It has been reported that methyl mercaptan exhibits a
toxicity similar to, but less than that of hydrogen
sulfide. Others have reported the toxicity of both
compounds being the same. Methyl mercaptan affects the
nervous system and can cause convulsions and narcosis. At
high concentrations, it causes paralysis of the
respiratory center. At lower levels, it produces
pulmonary edema (Ref. 5.7.).

A fatal human exposure was described by Shults et.al.
where a man emptying gas cylinders of methyl mercaptan was
overexposed. He was found comatose at the worksite and
was hospitalized. He developed acute hemolytic anemia and
methemoglobineomia and remained in a deep coma until dying
28 days after the accident (Ref. 5.9.).

1.1.3* Exposure

Methyl mercaptan is extensively used in the synthesis of
the amino acid methionine. It is also used as an
intermediate in the manufacture of jet fuels, pesticides,
fungicides, and plastics. It occurs naturally in the
"sour" gas in West Texas, in coal tar, and in petroleum
distillates (Ref. 5.10.). It is also produced in large
amounts as a by-product in paper manufacturing and
petroleum refining (Ref. 5.M.).
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It Is estimated that over 19,000 U.S. workers were exposed
to methyl mercaptan between 1972 - 7*» (Ref. 5.11.).

1.1.M. Physical properties

Molecular Formula:

Molecular Weight:
Melting Point:
Boiling Point:
Color:

Specific Gravity:
Vapor Pressure:
Flash Point:
Odor:
Explosive Limits:
Solubility:

*

Synonyms:

1.2. Limit defining parameters

(Ref. 5.12. unless otherwise noted)

CH,SH

-123°C
6.2°C
Water-white below boiling point or
colorless gas (Ref. 5.10.)
0.8665 (20A°C)
2259 mm Hg at 37.8°C
0°F (open cup method)
odor of rotten cabbage (Ref. 5.11.)
3.9 to 21.8* (Ref. 5.10.)
23.30 g/L in water at 20°C (Ref .
5.11.) Soluble in alcohol, ether,
petroleum naphtha (Ref. 5.10.)
Methanethiol, Mercaptomethane.
MethyIsulfhydrate, Thiomethyl
Alcohol.

1.2.1. Detection limit of the analytical procedure.

The detection limit of the analytical procedure is 0.33
nanograms per injection. This is the amount of methyl
mercaptan which will give a peak whose height is approx-
imately five times the baseline noise. (Section ^.1.)

1.2.2. Detection limit of the overall procedure
*

The detection limit of the overall procedure is 1.06 ug
per sample (0.027 ppm or 0.053 rag/m* for a 20 L sample).
This is the amount of methyl mercaptan that can be
recovered from the sampling device which is equivalent to
the analytical detection limit. (Section *».2.)

1.2.3. Reliable quantitation limit.

The reliable quantitation limit is the same as the
detection limit of the overall procedure since the
recovery is above 15% and is within ±25% at the 95>
confidence limit. (Section H.2.)
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It must be recognized that the reliable quantitation limit
and detection limits reported in the method are based upon
optimization of the instrument for the smallest possible
amount of analyte. When the target concentration of an
analyte is exceptionally higher than these limits, they
may not be attainable at the routine operating parameters.
In this case the limits reported on analysis reports will
be based on the operating parameters used during the
analysis of the samples.

1.2.4. Sensitivity

The sensitivity Is not a linear function on the flame
photometric detector. The response can be fit to a second
degree curve over a limited range or can be fit to a
ln(concentration)2 vs In(area) relationship. (Section 4.3)

V.2.5. Recovery

The recovery of analyte from the collection medium must be
15% or greater. The average recovery from generated
samples over the range of 0.5 to 2 times the target
concentration is 89.7%. (Section 4.4)

1.2.6. Precision (Analytical method only)

The pooled coefficient of variation obtained from
replicate determinations of analytical standards between
0.5 to 2 times the target concentration for the
recommended air volume is 0.011. (Section 4.3.)

1.2.7. Precision (Overall procedure)
*

The precision at the 95% confidence level for the 15-day
storage test is ±17.8%. (Section 4.5.) This includes an
additional ±5% for sampling error. The overall procedure
must provide results at the target concentration that are
±25% or better at the 95% confidence level.

1.3. Advantages

1.3.1- The sampling procedure is convenient.

1.3.2. The analytical procedure is quick, sensitive, and
reproducible.

1.3.3. Rcanalysis of samples is possible.
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1.3-1*. Samples are stable, even at room temperature.

1.4. Disadvantages

I.M.1. The amount of sample that can be taken is limited by the
number of milligrams the filter will collect before
breakthrough occurs.

1.4.2. The precision is limited by the reproducibility of the
pressure drop across the filters. The pumps are usually
calibrated for one filter only.

1.4.3. The samples must be protected from light until analyzed.

2. Sampling Procedure

2.1. Apparatus

2.1.1. Personal sampling pump: Calibrated personal sampling
pump, the flowrate of which can be determined within 5t at
the recommended flowrate.

2.1.2. Glass fiber filters impregnated with mercuric acetate:
The filters are prepared by soaking 37-mra Celman type A
glass fiber filters (or equivalent) in a 5% (w/v) aqueous
solution of mercuric acetate. The filters are allowed to
dry, and then assembled in two-piece filter cassettes
without backup pads. The filters may be yellowish in
color, which does not seem to affect their collection
efficiency.

2.2. Reagents

None required.
f

2.3- Sampling technique

2.3.1. Immediately before sampling, remove the plugs from the
filter cassette.

2.3.2. Connect the cassette to the sampling pump with flexible
tubing. Air being sampled should not pass through any
hose or tubing before entering filter cassette.

2.3.3. The cassette is attached to the employee's shirt collar or
within his breathing zone. The inlet must be in a
downward position during sampling.

2.3.4. Replace the plugs in the filter cassette immediately after
sampling.
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2.3.5. Protect samples from light after sampling.

2.3-6. With each batch of samples, submit at least one blank
filter for analysis. This filter should be subjected to
exactly the same handling as the samples except no air is
drawn through it.

2.3.7. Transport the samples to the lab for analysis.

2.3*8. If bulk samples are submitted for analysis, they should be
transported in a separate container from air samples.

2.1. Breakthrough

2.1.1. An attempt was made to determine the breakthrough volume
when sampling from an air stream containing 2.16 mg/m'
methyl mercaptan in air at 80$ relative humidity. No
breakthrough was obtained after sampling for 750 minutes
at 0.23 L/min, which is equivalent to over 170 L, or 0.37
milligrams of methyl mercaptan.

2.1.2. Theoretically, the breakthrough volume could be decreased
if the atmosphere being sampled contained a significant
amount of mercaptana or compounds that would react with
the mercuric acetate making the mercuric ions unavailable
to react with the methyl mercaptan.

2.5. Extraction efficiency

2.5.1. The extraction efficiency for samples generated on the
vapor generator over the range of 0.5 to 2 times the
target concentration is 89.7J. (Section 1.1.)

2.5.2. The extraction efficiency may vary from one laboratory to
another and also from one lot of filters to another.

2.6. Recommended air volume and sampling rate

2.6.1. The recommended air volume is 20 L.

2.6.2. The recommended sampling rate is 0.2 L/min.

2.7. Interferences

2.7.1. An interference study has been reported (Ref. 5.1.). The
four potential interferences studied were hydrogen
sulfide, dimethyl sulfide, dimethyl disulfide, and
propylene. There were no differences in recoveries for
samples collected with these Interferences present at
either high or low humidity except when dimethyl disulfide
was present at high humidity. It was concluded that
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additional methyl mercaptan was produced from the dimethyl
disulfide in the presence of water vapor.

2.7.2. Suspected interferences should be listed on the sample
data sheets.

2.8. Safety precautions

2.8.1. Sampling equipment should be attached on the employee in a
manner that does not interfere with work performance.

2.8.2. Wear proper safety equipment dictated by the area in wnich
sampling is performed.

2.8.3. To avoid possible exposure to mercuric" acetate, which is
very toxic, never disassemble the filter cassette.

3. Analytical Procedure

3.1. Apparatus

3.1.1. Gas chromatograph equipped with a flame photometric
detector used In the sulfur mode.

3.1.2. A GC column capable of separating methyl mercaptan from
roethylene chloride and any interferences. The column used
for validation studies was: 10 ft X 1/8 in stainless
steel 20% SP2100, 0.1* CW 1500 on 80/100 Supelcoport.

3.1.3. An electronic integrator or some other suitable method of
measuring peak areas.

3.1.1!. Two-mL vials with Teflon-lined caps.

3.1.5. Gas syringe, 25-yL or other* convenient size for standard
preparations.

3.1.6. Microliter syringe, 2-uL or other convenient size for
sample injections.

3.1.7. Separatory funnel, 30-mL.

3.1.8. Scintillation vials and caps.

3.1.9. Pipets or dispenser for the methylene chloride and
hydrochloric acid.

3.2. Reagents

3.2.1. Chromatographic grade methylene chloride.
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3.2.2. Lecture bottle of pure methyl mercaptan.

3.2.3. Hydrochloric acid, 25% in deionized water (v/v).

3.2.1. Purified GC grade nitrogen, hydrogen, air, and oxygen.

3-2.5. Aqueous solution of mercuric acetate (5% w/v).

3-3- Standard preparation (See Section 3.8. before proceeding)

3.3.1. Standards are prepared by injecting pure methyl mercaptan
using a gas syringe into methylene chloride contained in a
scintillation vial. The vial is immediately capped and
then shaken for a few seconds. The methylene chloride is
dispensed into the vial using the same pipet or dispenser
as used for the samples.

3.3.2. Corrections must be made for temperature and pressure to
calculate the standard concentration. Shown below is the
calculation for a standard prepared by injecting 25.0 pL
of methyl mercaptan into 5 mL (from same dispenser used
for samples extractions) of methylene chloride. The
atmospheric conditions were 640 mm Hg and 20°C.

25 wL 640 mm 273°K ymole 48.11 pg - 42.11 pg
———— X ———— X ——————— X —————— X ————— ——————
sample 760 mm (273+20)°K 22.41 pL* umole sample

*Molar volume at 760 mm Hg, 0°C

3.3.3. Standards are transferred to 2-mL vials and sealed with
Teflon-lined caps.

3.4. Sample preparation ,

3.4.1. Twenty railliliters of 25% hydrochloric acid and 5 mL of
methylene chloride are added to a 30-mL separatory funnel.

3.4.2. The sample filter is folded and inserted into the neck of
the separation funnel, but not allowed to contact the
liquid.

3.4.3. The filter is then pushed into the funnel with the
stopper, which is seated in the same motion.

3.4.4. The funnel is shaken for 2 min without venting.

3.4.5. After the phases have separated, the methylene chloride is
drained into a vial. The vial is then sealed with a
Teflon-lined cap.
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3.5. Analysis

3.5.1. GC Conditions

Flow Rates (raL/min) Zone Temperatures (°C)
Nitrogen (Carrier) 20 Column Oven 80
Hydrogen 150 Injector 150
Air 50 Detector 225
Oxygen 40

Injection size 2.0 pL
Elution time Methyl Mercaptan 1.6 min
Chromatogram (Section 4.6.)

3.5.2. Peak areas are measured by an integrator or other suitable
means.

3.5.3. A calibration curve is constructed from peak areas of
standard injections. (Section 4.3.) Sample concentrations
must be bracketed by standards.

3.6. Interferences

3.6.1. Any compound that has the same general retention time as
methyl mercaptan and responds on the flame photometric
detector (sulfur mode) is an interference. Possible
interferences should be listed on the sample data sheets.

3.6.2. GC parameters (i.e. column temperature, column, etc.) may
be changed to circumvent any interferences.

3.6.3- Retention time on a single column is not considered proof
of chemical identity. Samples over the PEL should be
confirmed by GC/Mass Spec or other suitable means.

«

3.7. Calculations

The methyl mercaptan concentration (ug/sample) is obtained from
the calibration curve from section 3.5.3- The air concentration
for samples is calculated using the following formulae.

mg/m' " A/(B)(C) where A« wg/sample from curve
B- L of air sampled
C- Extraction efficiency

ppm - (rag/ms)(24.46)/48.11 . (mg/ms)(0.5084)

Where 48.11 - molecular weight of methyl mercaptan)
24.46 - molar volume at 760 mm Hg and 25°C

26-9



3.8. Safety precautions

3-8.1. Mercuric acetate is highly toxic by ingestion, inhalation,
and skin absorption (Ref. 5.13.). All work with it
should be done in a hood. After samples are extracted,
dispose of the aqueous layer in a labeled waste bottle.
Do not dispose of down a sink drain.

3.8.2. All work with methyl mercaptan standard preparations must
be done in a hood. It is convenient to use a septum
adapter for the lecture bottle. A length of flexible
tubing is connected to the side vent of the adapter. The
other end of the tubing is then placed in a beaker
containing a solvent in which methyl mercaptan is soluble.
The lecture bottle is then opened Just far enough so
bubbles are formed about 1 per 5 seconds. The beaker of
solvent serves as a flow indicator as well as a partial
trap for the methyl mercaptan. After standards are
prepared the tubing is removed from the beaker of solvent
and the lecture bottle is turned off. If the tubing is
left in the solvent, the solvent will rise up the tube and
enter the adapter. The solvent is then poured in a
labeled waste bottle.

3.8.3. Extractions must be done in a hood. Avoid skin contact
with solvents and sample filters.

3.8.4. Wear safety glasses and a lab coat at all times.

Backup Data

U.I. Detection limit

The detection limit of the analytical procedure was determined by
making a 2.0 vL injection of a 0.167 wg/mL standard. The
chromatogram is shown in Figure 1.1. This is equivalent to 0.83̂
ug per sample when using 5.0 mL of methylene chloride for
extraction.

J
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4.2. Detection limit of the overall procedure and reliable quantitation
limit.

Detection limit samples were generated from a dry atmosphere
containing approximately 1.0 mg/m' methyl mercaptan by sampling
for 5 minutes at approximately 0.2 L/min. The amount of methyl
mercaptan collected was near the analytical detection limit (0.8314
Ug per sample) for a sample extracted into 5.0 raL of methylene
chloride.

Sample
Number

1
2
3
4
5
6

Theoretical
Amount (yg)

1.01)6
0.978
1.055
1.095
1.077
1.016

Amount
Recovered (pg)

0.747
0.850
0.858
0.816
0.799
0.850

%
Recovery

71.4
86.9
81.3
74.5
74.2
83.7

X =*78.7
SD - 6.17

Limit - 0.834/0.787 - 1.06 ug/sample
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1.3. Sensitivity and analytical precision

Replicate injections of standards in the range of 0.5 to 2 times
the target concentration were made. The data was fit to a second
degree curve and a ln(concentration)2 vs In(area) curve as shown
in Figures 1.3.1. and 1.3.2. respectively.

pg/sample yg/mL Area Count

10.13

13.90

20.86

it
it

11.71it
n
n

2.09

2.78

1.17
n
11
n
n
n

8.31
n
n
n
n

CV - 0.011 (Pooled CV)

150

116
119
112
115

805
811
818
820
809
820

1911
1923
1958
1965
1956
1959

7370
7370
7532
7311'
7110
7391

X
SD
CV

115.8
3.19
0.0072

X
SD
CV

818.8
15.51
0.0189

X
SD
CV

1915.3
22.17
0.0116

X
SD
CV

7103.3
66.98
0.0090
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4.4. Recovery/extraction efficiency

Samples were generated from a dry atmosphere containing
approximately 1.0 rag/ai* methyl mercaptan by sampling for 50, 100,
and 200 minutes at approximately 0.2 L/min. These samples were
equivalent to 0.5, 1.0, and 2.0 times the target concentration
based on a recommended air volume of 20 L, respectively.

Concentration
Level

0.5 X
it
it
n
n
ti

1.0 X
II
It
n
n
it

2.0 X
n
n
n
ti
n

Theoretical
Amount (pg)

9.19
8.59
9.26
9.62
9,46
8.92

20.90
19.54
21.08
21.89
21.53
20.31

M. OH
41.16
44.4i
46.11
45.35
42.78

Recovered
Amount (pg)

8.82
7.57
7.62
7.53
8.45
8.33

17.54
19.16
18.39
18.98
17.15
18.27

41 .95
42.16
43.09
41.61
37.74

• 40.01

%
Recovered

96.0
88.1
82.3
78.3
89.3
93.4

X - 87.9

83.9
98.1
87.2
86.7
79.7
90.0

X - 87.6

95.3
102.4
97.0
90.2
83.2
93.5

X - 93.6

X - 89.7
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4.5. Storage data

Samples were generated at the target concentration at 80$ relative
humidity. All samples were taken for 100 minutes at -0.2 L/min.
Six samples were analyzed immediately and fifteen samples each
were stored at refrigerated (-5CC) and ambient temperatures
protected from light. These samples were analyzed over a period
of 15 days. The tabulated results below are shown graphically in
Figures 4.5.1. and 4.5.2. The samples are stable over the 15-day
storage period under both storage conditions.

Day Analyzed Refrigerated Ambient

0
0
0
0
0
0

3
3
3

6
6
6

9
9
9

12
12
12

15
15
15

89.8
78.3
88.5
90.6
76.1
86.6

81.1
76.0
96.7

80.0
88.6
92.3

93- 4
85.2
86.4

77. 4
86.0 '
82.3

92.3
86.0
91.*

89.8
78.3
88.5
90.6
76.1
86.6

83.1
100.9

76.5

78.3
77.4
86.3

69.9
89.5
84.1

86.7
87.3
82.6

86.9
87.4
78.0

Chromat ograoi

A typical chromatogram using the GC parameters as in section
3.5.1., is shown in Figure 4.6. The chromatogram is from a 4.2
yg/mL standard.
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H2MGROUP
STANDARD OPERATING PROCEDURE FOR

METHANE ANALYSIS

1.0 SUMMARY OF METHOD

The protocol is applicable for analysis of methane in air or

gas with medium or high levels, e.g., landfill gases, stack gas,

air above 0.20 mg/1.

The method involves direct sampling of the gas or air in

leak tight containers without concentration. Analysis is per-

formed by injection of aliguots onto a GC/FID. Other gases of C2

to C4 interfere with the analysis because the peaks do not sepa-

rate on the analytical column. A total concentration of C^ to C,

constituents has to be reported if other gases are present.

Detection limit is 0.01 mg/1 for 1 ml injection size.

2.0 SAMPLE COLLECTION

Sample vessels (preferably of glass) are flushed with clean

inert gas to remove contaminants. They are sealed with stopcocks

and additional plastic caps at the outlets and stored in a
contamination free environment until sampling.

With a small hand pump, the sampling container is filled

with the gas or air to be analyzed. The volume should be re-

placed several times to obtain a uniform concentration. Connec-

tions between pump and valve can be made with swagelock fittings

and tygon bubble tubing.
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3.0 HOLDING TIMES

Transport of the sample to the lab should occur rapidly and

holding times should be minimized. If a sample cannot be ana-

lyzed within 24 hours after receipt, it is spiked with an inter-

nal standard of pentane. This permits monitoring of any losses

due to leakage. (Use of the neat solvent is suitable for ex-

pected injection sizes of 10 to 250 ul for low samples. For

larger injection sizes up to 1 ml, reduce pentane injection to 1

ul) .

The sample should be stored refrigerated for no more than 14

days.

4.0 CALIBRATION

External Standard Method

A calibration curve has to be prepared daily with at least

five (5) different amounts for the linear range, 30 ng to 3000

ng. For the higher calibration points from 300 to 3000 ng inject

10 to 100 ul of a 5% standard. Make a dilution of the standard

gas 1:25 by injecting 10 ml of the gas into a 250 ml gas sampling

valve and use that dilution for the lower range of the calibra-

tion curve. Use 10 ul to 250 ul gastight syringes with shutoff

valves for injection.

A calibration check is performed by injecting a standard

similar to the expected level of the samples. If the factor de-

viates by >20% or injections and checking of the standard indi-

cate that the response has changed, corrective action has to be
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taken. (Check the detector gases and check for leaks of the sep-

tum and syringes) .

If no problem exists the system has to be re-calibrated.

5.0 INTERNAL STANDARD METHOD

Five different dilutions of the standard containing percent

levels are prepared by injecting 10 ul to 10 ml of the gas into

250 ml sampling bulbs. Each sample is spiked with 3 ul of pen-

tane. The relative areas for the analysis relative to the pen-

tane are plotted against the concentrations. If the standard de-

viation of the relative factors is < 20% the response is linear

and the average factor is used for computations.

Calibration checks are performed on a daily basis as in the

external method.

6.0 ANALYSIS

Injections of the gas or air samples are made as in the cal-

ibration with gastight syringes directly into the injection port.

The column used is a 10 ft. glass column, 1/4" OD, packed with 3%

SP2100 on 100/120 mesh Supelcoport. Flowrate is 30 ml/rain.

If only methane is expected in the samples, the GC is held

at the lowest ambient temperature that can be maintained within

±1*C. At 31*C, the retention times are approximately 0.4 minutes

for methane and 0.7 minutes for pentane.
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If the samples contain higher molecular weight hydrocarbons

or gasoline vapor the temperature is programmed to remove later

eluding compounds before the next injection.

Quantification

Concentrations are calculated from the measured amounts and

the injection sizes used. The results of duplicate Injections

are averaged and data reported as mg/1 or % for very high sam-

ples.

7.0 QA/QC REQUIREMENTS

7.1 Method Validation

Multiple injections of a known standard give the following

results for accuracy and precision.

ACCURACY: Average recovery was 83% ranging from 65% to

115%.

PRECISION: RSD = 20.3% (relative standard deviation)

7.2 Continuous Quality Control

Blanks

Carryover has been documented for high level samples if the

sample syringe is used subsequently. Trapped gas can easily be

removed by repeated injections of air from a hot surface like an

oven or hotplate through the syringe. Solvent cleaning has to be

avoided because residues cause interferences on the FID.
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Trip blanks which accompany sample bags to and from the

field will be prepared by filling a clean air bag with purified

air. Field blank will be filled with ambient air in the field.

To check for complete removal of methane a blank volume of

ambient air is injected after high sample.

7.3 Reproductivity

Positive samples are injected in duplicate. If the RPD

(relative percent difference) of the results exceed 20%, the

sample is injected again. Results are averaged.

7.4 Accuracy

The limit for accuracy is defined as 2.44 x RSD which is

61%. A gas of a known concentration is injected for every group

of 20 samples or at least daily when analyses are performed.



STANDARD OPERATING PROCEDURE FOR
DETERMINATION OF VOLATILE ORGANICS IN AIR

(Modified Method T01-T02)

1.0 - SCOPE AND APPLICATION

The method was designed to analyze for low levels of
volatile organics. It has been applied for the compounds
targeted in the Purge and Trap Method 624 and the additional
compounds listed in the Targeted Compound List (TCL) of the
Contract Lab Protocol (CLP). The application could be expanded
to comprise petroleum hydrocarbon paraffins with a chain length
larger than propane. (Methane and ethane are not analyzable with
this method).

This procedure is applicable for the determination of the
volatile organics in raw landfill gas, process gas as well as
ambient air. It is designed to meet the monitoring requirements
of gas producing industries, the Gas Research Institute and state
and federal regulatory agencies.

Depending on the levels encountered, various collection
methods would be applicable. Sorbent tube collection with heat
desorption covers the broadest range of concentrations. This is
the only method capable of detecting a concentration of one part
per billion or slightly lower. If high levels are to be analyzed
or unknown samples have to be prescreened for the concentration
level, the volume collected can be scaled down appropriately, not
to overload the analytical system. Doing this would however at
the same time sacrifice sensitivity.

2.0 - SUMMARY OF METHOD

This procedure is based on the EPA Methods T01 and T02 of
the "Compendium of Methods for the Determination of Toxic Organic
Compounds in Ambient Air". We have further developed this
method, incorporating information obtained from environmental and
our in-house experience of analyzing landfill samples for five
(5) years. The drawback of Methods T01 and T02 is that two
independent samples have to be obtained and one analyzed for
highly volatile and the other for heavier molecular weight
volatile organics. Our method combines both scans into one
analysis by introduction of several layers of packing material
into the sorbent tubes, (similar to the traps employed for
Methods 601, 602 and 624).

In addition to carbon and tenax, ambersorb, a spherical
carbon is also used as an absorbent for medium molecular weight
compounds which are difficult to desorb off of carbon.
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Analysis can be performed by packed or capillary column.
Analytically, the way the sample is collected and introduced into
the instrument does not matter. The analytical procedures are
actually identical for the same compounds in water or soil. Any
of the stipulations concerning instrumentation, tuning, cali-
brating and reporting would be the same as specified in EPA
Method 624 or the CLP for purgeable organics. Development of
acceptance limits for the quality control aspects for blanks,
precision and accuracy, tuning and calibration also follow the
same principals. Light, medium and heavy compounds are
efficiently trapped and desorbed. The composition of the sorbent
tubes follows recommendations by Envirochem. Efficiency of trap-
ping and desorption were verified during method development.

A known volume of air or gas is passed through the sorbent
tube to collect the contaminants. In the laboratory they are
desorbed by heating and back flushing to the GC/MS.

3.0 - COMMENTS

[ SEE PROCEDURE SECTION ]

4.0 - SAFETY ISSUES (OR PREPARING!

Whenever handling standards vand hazardous substances always
consult your laboratory's Health and Safety Plan.

5.0 - SAMPLE COLLECTION. PRESERVATION CONTAINERS AND
HOLDING TIMES

5.1 - Materials and Equipment

Field sampling unit, capable of maintaining consistent
flow rate needed to collect desired flow volume over a
reasonable collection time. The unit is to consist of
portable pump, power supply, fine metering valve, dual
range flow meter.

Sample trap - 1/4-inch O.D. by 8-inch glass tubes
packed with glass beads, Tenax-TA, Ambersorb XE-340 and
activated charcoal.

Storage container with carbon bed for traps.

Trap holders.

Container that can be environmentally controlled, if
temperature rises above 4* C.
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Miscellaneous tools and swage1ok fittings.

Connector for soraent tube to sampling site (port).

Field data forms.

5.2 - Sampling Procedure

For inlet gas, ambient air and surface gas a sampling train
including a pump and flow meter is needed.

5.3 - Flow Adjustment

The pressure on the sampling ports vary and the settings on
the valves have to be adjusted for each sample port to achieve
the desired flow rate. A dummy tube of equal backpressure is
used for this purpose prior to sampling. Typical flow rates are
calibrated to between 45 to 50 cc per minute.

5.4 - Sample Collection

After the correct flow rate has been established, the sample
tube is connected and the gas (or air) passed through the sorbent
for the duration necessary to collect the desired flow volume.
The flow has to be monitored on the flow meter during sampling
and maintained throughout the sampling time.

5.5 - Data Logging

All data pertaining to the sampling site and the parameters
for the individual sample have to be recorded on field data
forms.

The sorbent tubes are clearly labelled with numbers, which
have to be referenced in the records on the data forms.

5.6 - Preservation and Handling

All traps and sampling devices should be subject to similar
handling and storage conditions. A chain-of-custody from sample
trap preparation through analysis and recycling must be
established and strictly enforced.

Storage and sorbent traps should be in a contamination free
area.

At temperatures exceeding 4* C during sampling and shipping,
the sample containers should be stored in a cooler.
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Samples must be analyzed within a fourteen (14) day holding
period from the date that sampling was performed.

6.0 - APPARATUS

[ SEE PROCEDURE SECTION ]

7.0 - REAGENTS AND STANDARDS

[ SEE PROCEDURE SECTION ]

8.0 - PROCEDURE

The analysis for volatile compounds by GC/MS can be
performed on either packed column or capillary column. The
packed column method follows the protocol of EPA Method 624.
Capillary column analysis offers better separation of analytes.
It is accepted as an alternative in the CLP for analysis of
organic volatiles.

H2M employs both packed as well as capillary analysis. For
capillary column the compounds have to undergo an extra
concentration step to introduce them in a narrow band onto the
column. Two techniques are employed: Mini trap on an Envirochern
Concentrator or Cryofocusing with a Tekmar Interface.

8.1- Sample Preparation

The primary difference between water and air analysis is
that for volatiles in water, the compounds have to first be
brought into the vapor phase by "purging" before they can be
collected on the trap. In the case of the volatiles in air, they
are already concentrated on the sorbent tube, ("trap") ready to
be desorbed for analysis.

The compounds are released from the packing by heating the
tubes to 220* C. The compounds are back flushed with the carrier
gas to the head of the analytical column. For packed column
analysis all that is needed is a desorber in line with the GC/MS
that is capable of rapidly heating the tubes to the desired
temperature and holding it for the time needed for desorption.

For capillary analysis the compounds released from the tubes
have to be "focused" before they are introduced onto the column
inlet. This "band narrowing" is accomplished either on an
Envirochem Concentrator by concentrating the compounds after the
sorbent tube on a minitrap before they are transferred to the GC
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or in a Cryogenic Interface by Tekmar, where the volatiles are
"focused" by cooling with liquid nitrogen.

8.2 - Calibration and Tuning

Tuning and calibration procedures and acceptance criteria
are the same as those specified in EPA Method 624 or the CLP for
purgeable organics.

8.3 - Analysis

The protocols for purgeable analysis specify internal
standard method. introduction of the internal standard spike is
performed differently depending on what system is used. The
Envirochem Concentrator provides a special injection port that
permits injection of a gas spike onto the head of the sorbent
tube. For packed column analysis, the surrogate standard can be
injected into the packed column injection port. This injection
has to be synchronized with the start of the desorption step.
For the system with cryofocusing a special valve has been added
into the system configuration for injection of the internal
standard.

Techniques followed for calibration and tuning of the GC/MS
are the same as in water analysis. The same is true for the
process of identification and qualification.

Data can be reported as MS/m- If ppb (by volume) units are
required for the results, the concentrations are converted
according to the formula:

MW
1 ppb (vol.) = 24.5

Where MW is the molecular weight of the compound in gram and
24.5 is the volume of one mole of an inert gas at ca.25* C.

9.0 - OA/OC REQUIREMENTS

9.1 - PC Samples

QC Samples

It is advisable to collect all sorbent tubes in duplicate so
that a spare sample is available in the event of an instrument
malfunction and to assess the precision of the technique.

Traps packed in the laboratory must be checked for
uniformity of packing by checking the backpressure. Tubes
purchased from Envirochem are subject to their QC procedure.
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All traps have to be conditioned in a contamination free
area for 10 minutes at 250* C with a slow flow of nitrogen.
After cool down (under gas flow) , the tubes are immediately
sealed in screw top tube holders, sealed and stored in capped
wide mouth jars over a bed of carbon. The carbon has to be
replaced for each batch.

Holding times until analysis cannot exceed fourteen (14)
days.

Mounting Blank

A sorbent tube is analyzed to verify that the instrument is
free from contaminants.

Conditioning Blank

One trap of each batch has to be analyzed for contamination
before the batch is released for collection of samples.

Duplicates

Parallel samples can be taken at the same source for
reproducibility studies. This can be achieved in one of two
ways. The first involves simultaneous sampling by attaching two
traps to a splitter. The volumes (and therefore, the
concentration measured) will vary slightly based on different
backpressures of the traps. The other method where samples are
sequentially collected might not be representative, if the
concentration of the sample cannot be assumed to be constant.
These factors are taken into account when evaluating precision
data.

Backup Tubes for Breakthrough Studies

Recovery studies in the laboratory have been limited to flow
volumes of one liter with concentrations ranging from low ppb to
low ppm levels. At this volume, no breakthrough could be
detected. The expected breakthrough volume are expected to
resemble those of the NIOSH carbon tubes listed in the MIOSH
sampling procedures.

If large volumes are to be collected, backup tubes should be
collected in tandem, to check for breakthrough. In particular in
very wet conditions the capacity of the collection tubes is
decreased due to the moisture retained on the carbon. It then is
advisable to check for breakthrough for any volumes exceeding one
liter.

Trip Blank

Each batch of tubes for sample collection is accompanied by
two blank tubes that are sealed and stored in the same manner as
the sample tubes. They are shipped back to the laboratory
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together with the exposed sample tubes for analysis. Analytes
found on these traps indicate contamination during shipping and
storage and render positives of the sane analytes on the sample
tubes questionable.

Field Blank

A sorbent tube can be taken out in the field and either
opened for the same amount of time as the sample sorbent tube or
ambient passed through the tube to determine any contamination
that may be picked up from the sampling site.

9.2 - Acceptance Criteria

When analyzing for TCL compounds by this method, CLP
acceptance criteria is used. (See CLP SOW 2/88 for Organic
Analyses).

9.3 - Corrective Action Required

Correction action required will be performed as outlined in
QAPj P.

10.0 - CALCULATIONS

[ SEE PROCEDURE SECTION ]

11.0 - REPORTING

[ SEE TABLES 1 AND 2 ]

12.0 - REFERENCES

1. "Compendium of Methods for the Determination of Toxic
Organic Compounds in Ambient Air", U.S. Environmental
Protection Agency, Research Triangle Park, North Carolina
27711, 1988.



TABLE 1

METHOD DETECTION AND QUANTIFICATION LIMITS

FOR VOLATILE ORGANTCS IN AIR

VOLATILES

Chl oromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride

Acetone
Carbon Disulfide
1,1-Dichloroethane
1.1-Dichloroethane
trans-1,2-Dichloroethene

Chloroform
1.2-Dichloroethane
2-Butanone
1,1,1-Trichloroethane
Carbon Tetrachloride

Vinyl Acetate
Broraodichloromethane
1,1,2,2-Tetrachloroethane
1,2-Dichloropropane
trans-1,3-Dichloropropene

Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
Benzene
cis-1,3-Dichloropropene

2-Chloroethyl Vinyl Ether
Bromofonn
2-Hexanone
4-Methyl-2-pentanone
Tetrachloroethene

Toluene
Chlorobenzene
Ethyl Benzene
Styrene
Total Xylenes

CAS
NUMBER

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2

67-64-1
75-15-0
75-35-4
75-35-3
156-60-5

67-66-3
107-06-2
78-93-:3
71-55-6
56-23-5

108-05-4
75-27-4
79-34-5
78-87-5

10061-02-6

79-01-6
124-48-1
79-00-5
71-43-2

10061-01-5

110-75-8
75-25-2
591-78-6
108-10-1
127-18-4

108-88-3
108-90-7
100-41-4
100-42-5

INSTRUMENT
DETECTION
LIMIT

ppb (vol.)
FOR 1 LITER

2
2
2
2
1

2
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1
1

1
1
1
1

QUANTIFICA-
TION LIMIT
ppb (vol.)
FOR 1 LITER

10
10
10
10
5

10
5
5
5
5

5
5
5
5
5

5
5
5
5
5

5
5
5
5
5

5
5
5
5
5

5
5
5
5

H2MGRCUP



PRECISION AND

Compound

Benzene

Toluene

m-Xylene

p-Xylene

o-Xylene

Ethylbenzene

Chlarobenzene

1.2-Dichlorobenzene

1.3-Dichlorobenzene

1, 4-Dich.lorobenzene

LIMITS FOR METHOD 602

Precision
as RPD

40

40

40

40

40

40

40

40

40

40

Accuracy

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

60-140

H2MGPOJP



Times for Method, Sample Containers, Perservation, and
Holding Times for Hide Pile Gas Analysis

Parameters

Volatile
Organics

Methyl
Mercaptan

Hydrogen
Sulfide

Methane

Reference

TO-1 and TO-2

OSHA 26

Container

Glass tube filled with
charcoal, ambersorb
glass beads and tenax

Hg filter

NIOSH PGCAM 126 Impinger

GC/FID Gas Sampling Bag

Preservation

Stored in sealed
containers with
carbon @ 4°C

4°C

4°C

4°C

Holding Time

14 days

14 days

30 hrs.

30 hrs.



H2MGROUP

APPENDIX B

SURFACE EMISSIONS MEASUREMENT
DATA FORMS/CHAIN OF CUSTODY SHEETS
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H2M L4BS. I NC.
Environmental and Industrial Analytical Laboratory
575 Broad Hollow Rood, MrivWt. N.Y. 11747-9076
(316) 694-3040
FAX: 516-694-4122

PROJ. NO. PROJECT NAME

SAMPLERS: (Signature)

STA. NO. DATE

Y 64$. FftiGtO 1

X

R«llnqulih«d by: ,(Slgnatur») Dote tkn« Recdvtd by. (Signature) Rcllnqulfhcd by. (Slonoturt) Dot* time Received by. (Signature)

Rellnqulthed by: (Signature) Date time Received by: (Signature) Rellnqulthed by: (Signature) Date time Received by: (Signature)

Relinquished by: (Signature) Dote tlm«

slnfa
Received for La
(S

oratory by: Dote RtmorVt

I I



H2H L4BS. I NO.
Environmental and Industrial Analytical Laboratory
575 Brood Hollow Rood. MelvWe. N.Y. 11747-5070
(516) 894-3040
FAX: 516-694-4122

STA. NO.

fit? 7/5-9 .TPtiA? 6/0000.3 20 2 7 2 .2.

Rellnaulsfied bvi" (Slanoturt) Dote time Received by: (Signature) Relinquished by: (Signature) Dot* tlm« Received by: (Signature)

Rellnqul*hed b/ "(Slgno/ire) Date time Received by: (Signature) Relinquished by: (Signature) Dote time Received by. (Signature)

Relinquished by: (Signature). Dote time Dote time Remorks



DATE

SURFACE EMISSION MEASUREMENT DATA FORM

SAMPLERS

LOCATION

SURFACE DESCRIPTION

INSTRUMENT TYPE ___

^C -fa// ~

Time Sweep Air
(1/min)

Resid.| Air Temp *C
Time I Cham. I Amb.

Soil Temp *C
Cham. I Amb.

Real Time
OVA (DPra)

Comments

1 I

6~-o y/v -3 I/

/J.3 /-f

0-
J

6-0

5.C S-3 If

7-2- se-o

f-o
10 |



H2/V4O7OUP

SURFACE EMISSION MEASUREMENT DATA FORM

DATE S'/lS'/90 SAMPLERS e/o/f^s feu-*
LOCATION X//7- /

SURFACE DESCRIPTION & f tf S 5 Sai'C'ir

INSTRUMENT TYPE

Time

, ^

5'./£~

sal
s#r

S:B3

s:tf
/ V* **"*

faf
0:00

fttvAorc /fle&/ **#V4-/2.A

Sweep Air
(1/min)

S.c

5*0

6-C

5.0

So

6 •&

JT.C

£ O

S.o

Resid.
Time

1

2

3

4

5

6

1

8

9

10

Air Temp *C Soil Temp *C
Cham. | Amb. 1 Cham. 1 Amb.

«.',s-
/9-3
//•/

*?o-*7I

&.'/
30 •?

V*-
4-3

'3-t

•ss*

jy.o

a*
/yv

9--?

*.-7

tr

/O-O

/&-*/

9-±
//./ i// c>

// 3

//.o

/# 3

v>-
/J. 0

S'.i-

/3? S/.ZL ?•/
\
\
i

Real Time
OVA (opm)

**

/•O

0*£~

si ~~)*• •-**-.

/' .f>~"

—

—

Comments |

^^
/^ ̂ 2-^/7

(£/ ft? S~/stz

//

/x

//
&££tirf

J

J

J



H2MG7OUP

DATE

SURFACE EMISSION MEASUREMENT DATA FORM

SAMPLERS

LOCATION

iSURFACE DESCRIPTION

INSTRUMENT TYPE. ___

Time

f/6
/•^
X f "7 *y • ̂  i/

Sweep Air
(1/min)

6", ^

s_~J ' Cx

5-0
£~. /^~"P " Cx

Resid.
Time

1

2

3

4

5

6

7

8

9

10

Air Ten
Cham.

G c>-

10 -y
A'^
M ^_

tp '0
Smb.

9?
//•/
//.</
//•2
/£>. f

Soil T«
Cham.

<S> <>/• 0

—

—

smp *C
Amb.

9.S-

^~

Real Time
OVA (oom)

C/^* £•

^-^
^- ^,

^/ C2
/ ~ 0

.

Comments

12£̂ v



H2/UG7OUP

SURFACE EMISSION MEASUREMENT DATA FORM

DATE 6/ /^ / 9C SAMPLERS

LOCATION // P" -2--

W/£srs/es>/
3URFACE DESCRIPTION S/£>S)<?^ — /7/9X9 /^ <£*7 ̂ ? Af XT' ̂

INSTRUMENT TYPE

Time

0//
fW
f-^
*>.w
/c1.̂ /
-».%

>^X^^2» /??#<£*/ *^ S ?#-/.&#

Sweep Air
(1/min)

,5".̂

^

^

^

/f-^

5^o

_____

Resid. Air Temp *C
Time Cham. 1 Amb.

1

2

3

4

5

6

7

8

9

10

173

/ f - 3

J*-7

M

**r
9/" To^O" ' /

t^r £x ' ^T

Soil Temp 'C
Cham. 1 Amb.

/1. 3.

*W

£0 -6"~

^.r
^2/J2

^NT

^/-f

/<f-^

Real Time Comments
OVA (ppm)

*«5

Mao

WO

— -
^^*i

r i



. H2MGROUP

DATE

SURFACE EMISSION MEASUREMENT DATA FORM

SAMPLERS

LOCATION

SURFACE DESCRIPTION

INSTRUMENT TYPE ___

— X7/V7 LJ

Time

SfaiL

//X6

//://

//:y^

/2X3

Sweep Air
(1/min)

^

L? ' C

6~.0

3-0

.5"' ^

Resid.
Time

1

2

3

4

5

6

7

8

9

10

Air Temp *C
Cham . I Amb .

#'3 \ y*. 7\
//V \J/.o

\
//. 6 \ aa /
//* i to j
jt.& \r?.y

iiiiiiiiiiiiiii

Soil T<
Cham.

&0

//•</

'*.V

/2,Q

?.r

imp *C
Amb.

/*6

/t*s-
/73

/7-0

/V.-7

Real Time
OVA (ppm)

/<$0 0

/O& O

/00 G

^— ̂ — »

•

Comments

£y4i1 .
52^??V^7<:

7 J



H2MGROUP

DATE

SURFACE EMISSION MEASUREMENT DATA FORM

SAMPLERS Tf- J
LOCATION

SURFACE DESCRIPTION

INSTRUMENT TYPE ___

A t*

+0 if A'

Time

/VM

il:si
/}:<TS

/2" »</

n:ic
f

Sweep Air
(1/min)

5-0

•s-o
6-0

f-Q

Resid.
Time

1

2

3

4

5

6

7

8

9

10

Air Tei
Chain.

H-3

/*-/< f

/^ /7

lf.0

ap *C
Amb.

h.s-
rf.a.
/?.*•
//V

/(^ A
/ i? " r^

fl-J

Soil T«
Cham.

/4f6~

/ £'£

/6" /

,5'. 6

smp *C
Amb.

/^-/

/-7^

X-7/

H-t

Real Time
OVA (ppm)

^
<P-i
//tf
lc
9 &
—

Comments

^x^^V^-^

5^77tjt?/^/>7

' J



H2MGROIP

DATE

SURFACE EMISSION MEASUREMENT DATA FORM

SAMPLERS

« LOCATION

\
SURFACE DESCRIPTION

INSTRUMENT TYPE __ ? / ' /-2-ft

Time

/v*;

txo

2:21
3-31

H:*>

Sweep Air
(I/rain)

f-0

6~.0

S.o

Resid.
Time

1

\
2

3

5

6

7

8

9

10

Air Ten
Cham . j

,3.,
/yy
/•/«,

//• 3

ip 'C
Amb.

^^^

33. J

Soil Temp 'C
Cham. 1 Amb.

/Or *-/

/J.f

U/

//•?

H ̂

19-7

rf.tr
/%•£*

/*-/. *f

Real Time
OVA (opra)

(*3
67
(,6

Comments

T7 J

[.



DATE

SURFACE EMISSION MEASUREMENT DATA FORM

SAMPLERS

LOCATION

SURFACE DESCRIPTION

INSTRUMENT TYPE ___

Time Sweep Air
(1/min)

Resid.
Time

Air Temp *C
Chain. Amb

Soil Temp *C
Cham. I Amb.

Real Time|Comments
OVA (ppm) I_______

/9.3

/$.£>

10



H2/V4GROUP

DATE

SURFACE EMISSION MEASUREMENT DATA FORM

SAMPLERS /{.

LOCATION

SURFACE DESCRIPTION

INSTRUMENT TYPE ___

Time

gas
#'3/

^37

W3

f.rt
//»

Sweep Air
(1/min)

s-o
s.o
*o
S- o

*-.o

6 f \
* LX

Resid.
Time

1

2

3

4

5

6

7

8

9

10

Air Ter
Cham.

1 2J

13

13

/3

(3

/</

up «c
1 Amb.

/^

/ 8-

,9

1-7

J-3

Soil T<
Cham.

/ V/ X

/3

/2_

/3

smp «c
Amb.

X-7

/r

X-7

/7

^ "5

Real Time
OVA (ppm)

/P

O

o

o
o

0

Comments

JV?/*/3/^*zj/if £//« ^



H2MG7OUP

DATE

SURFACE EMISSION MEASUREMENT DATA FORM

SAMPLERS /CJ-/=

LOCATION

SURFACE DESCRIPTION _____F/Ct

INSTRUMENT TYPE _____01/ fi

Time

//.•//
//*/
//'30

trn
*»:•*

Sweep Air
(1/min)

s.e
£.0

$-0

5.0

S.o

Resid.
Time

1

2

3

4

5

6

7

8

9

10

Air Ter
Chant.

)(f

17
it.

up °C
Amb.

22

3.-?-

_ -7^ ^

30

Soil T«
Cham.

/r
is-

/&

imp °C
Amb.

/*

3-*f

Real Time
OVA (ppm)

^3

^ 3

Comments

fyfri/yt.6'
C£>t,£fC77i>A



SURFACE EMISSION MEASUREMENT DATA FORM

— DATE SAMPLERS />/C£-

LOCATION -3.
SURFACE DESCRIPTION

INSTRUMENT TYPE

(Time

9 '/) &d •" v

1 'iU/-.!>

?:20

r.rt

'T.H

Sweep Air
(1/min)

X «£>• v

5.0

5-0

\

Resid.
Time

1

2

3

4

5

6

7

8

9

10

Air Ter
Cham.

2/

Z 2-

^7 *7S^ (^ —

w
Z3

'3

QP *C
Arab.

7 "7

2^3

2- T-

^" ̂ ^

/^

Soil Tc
Cham.

/#
2 Z

z./

Z^

^^

imp °C
Arab.

_2_?

zy
27

2-7

2,7

Real Time
OVA (ppm)

Comments

&~A/0
S^rmPt £~
C0tt£Z?~/0/i/



H2MGROIP

APPENDIX C

LABORATORY RESULTS FOR
DISCRETE SAMPLING



H2A4 LABS, INC 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No. 759049
Date Collected: 5/19/9O
Date Received: 5/21/9O
Type: Miscellaneous
Point: Air Samples JobSIPSR-8901
IPOA2HP10OO312 Tube B109
Collected By: CP 03

TARGET COMPOUND LIST PURGEASLES

Compound ug/m3
Chloromethane 1) ND
Bromomethane 1) ND
Vinyl Chloride 1) ND
Chloroethane 1) ND
Methylene Chloride - ND
1,1-Dichloroethene ND
1.1-Dichloroethane ND
cis/trans-1,2-Dichloroethene ND
Chloroform . ND
1.2-Dichloroethane ND
1,1,1,-Trichloroethane ND
Carbon Tetrachloride ND
Bromodichloromethane ND
1,2-Dichloropropane ND
trans-1,3-Dichloropropene ND
Trichloroethene ND
Dibromochloromethane ND
1,1,2-Trichloroethane ND
cis-1,3-Oichloropropene ND
Benzene ND
Bromoform ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND
Toluene ND
Chlorobenzene NO
Ethylbenzene ND
Acetone 125
Carbon disulfide ND
2-Butanone (MEK) 1) ND
Vinyl Acetate 1) ND
2-Hexanone l) ND
4-Methyl-2-Pentanone 1) ND
Styrene ND
Xylenes ND
Date Analyzed: 5/22/90
Date Reported: 6/01/9O

Quantification
limit: 24 ug/m3

NO - Under Quantification Limit

1) Quantification
limit: 49 ug/m3

J. Molloy, P.E.
Directorlaboratory



H2A4 LABS, INC 575 Broad Hollow Road, Melville, N.Y. 11747"-
(516)694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

r

Quantif ication
limit: 22 ug/m3

ND - Under Quantification Limi:

Quantification
limit: .4.4 ug/m3

Indus-triplex Sample Lab No. 759050
Date Collected: 5/19/9G
Date Received: 5/21/9O
Type: Miscellaneous
Point: Air Samples JobsIF2R-3901
IPOA2HP2000312 Tube 537
Collected ov: CP 05

TARGET COMPOUND LIST PURGEABLES

Compound
CM Gnome-thane
Srofftome thane
Vinyl Chloricie
Ch1oroethane
Metnylene Chloride
Trichlorofluoromethane
1,1-Dichloroethene
1.1-Dichloroethane
cis/trans-1,2-Dichloroethene
Chloroform
1.2-Dichloroethane
1.1,1,-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1.2-Dichioropropane
trans-1,3-DichloroprcDene
Tricnloroethene
Dibromochloromethane
1.1.2-Trichloroethane
cis-1, 3-Dichloroprop'i-ne-
Benzene
2-ChloroethyIvinyl Ether
Brcmoform
1,1,2.2-Te trachloroethane
Tetrschloroethene
Toluene
Chlorobenzane
EthyIbenzene
1, 2-Dichlorober.rene
1, 3-Dichlorober.zene
1, <i.-0ichlorobenzene
Acetone
Carbon disulfide
2-Butanone CMEK)
Vinyl Acetate

• 2-Hexanone •
4—Methy1-2-Pentanone
Styrene
Xy1enes
Date Analyzed: 5/22/90
Date Reported: fe/01/90

1)
1)
n
i)

ie

1)

1)
1)
11
1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND]
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND-
ND
NO

.-ND
ND
ND
ND
ND
ND
ND
57
ND
ND
ND
ND
ND
ND
ND J. Molloy, P.E.

Directorsboratory



•H2A4 L\LS. INC. 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No. 759052
Date Collected: 5/19/90
Date Received: 5/21/9O
Type: Miscellaneous
Point: Air Samples JobSIPSR-S901
IPOA2HP3000312 Tube 6113
Collected By; CP 03

TARGET COMPOUND LIST PURGEABLES

Compound
Chioromethane
Sromomethane
Vinyl Chloride
Ch1oroethane
Methylene Chloride
Trichlorof iuoromethane
1,1-Dichloroethene
1.1-Dichloroethane
cis/trans-1,2-Dichloroethene
Chloroform
1.2-Dichloroethane
1,1,1,-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloroprooane
trans-1,3-Dichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
cis-1,3-Dichloropropene
Benzene
2-ChloroethyIvinyl Ether
Bromoform
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
1.2-Dichlorobenrene
1.3-Dichlorobensene
1.4-Dichlorobenzene
Acetone
Carbon disulfide
2-Butanone (ttEKl
Vinyl Acetate
2-Hexanone
4.-Methyl-2-Pentanone
Styrene
Xylenes
Date Analyzed: 5/22/90
Date Reported: 6/01/9O

1
1
1
1

1<?

1 1

11
11
11
11

ug/m.
1 ND
) ND
1 ND
) ND
ND
ND
ND
ND
ND
ND].
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
35
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Quant ification
limit: 21 ug/m3

ND - Under Quantification Limit

ll Quantification
limit: £2 ug/m3

John J. Molloy, P.E.
Laboratory Director



H2A4 LABS, INC. 575 Broad Hollow Road, Melville. N.Y. H74¥"
(516) 694-3040 FAX (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industr iplex

TARGET COMPOUND LIST

Compound
Chloromethane
Sromomethane
Vinvl Chloride
Chloroethane
Methylene Chloride
Trichlorof luorom<r thane
1.1-Dichloroethene
1, 1-Dichloroethane
cis/trsns-1,2-Dichloroethene
Chloroform
1,2-Dichloroethane
1,1,1,-Trichloroethane
Carbon Tetrachloride
Br ornod ichl or ome thane
1.2-Dichloropropane
trsns-1,3-Dichloropropene
Tri chioroeth-irrifr
D1 'or omoch lor ome thane
1.1.2-Trichloroethane
cis-1,3-Dichloropropene
Benzene
2-Chloroethylvinyl Ether
Bromoform
1.1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chiorobenzene
Ethvlbenzene
1.2-Dichlorobenzene
1.3-Oichlorobenzene
1.i-Dichlorobenzene
Acetone
Carbon disulfide
2-5utanone f.MEK)
Vinvl Acetate
2-Hexanone
a-Methy1-2-Pentanone
Styrene
Xylenes
Date Analysed: 5/22/90
Date Reported: 6/01/9O

Sample Lab No. 759053
Date Collected: 5/19/9O
Date Received: 5/21/90
Type: Miscellaneous
Point: Air Samples Job#IPSR-39Gl
IPOA2HP4OOO312 Tube E14S
Collected Sy: CP 03

PURGEABLES

1)
1)
11
1)

le

1)

11
1)
11
1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND]
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Quantification
limit: 19 us/m3

ND - Under Quantification Limit

1) Quantification
limit: 37 ug/m3

J. flolloy, P.E.
laboratory Director-



H2A4 LABS, INC 575 Broad Hollow Road, Melville. N.Y. 11747
(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No. 75905d
Date Collected: 5/19/9O
Date Received: 5/21/90
Tyoe: Miscellaneous
Point: Air Samoles Job*IPSR-89Ql
IPOA2HF70O0312 Tube B35
Collected By: CP 03

TARGET COMPOUND LIST PURGEABLES

Compound
Chloromethan-r • 1)
Sromornethane 1 }
Vinyl Chloride l)
Chloroethane 1)
Methylene Chloride
Trichlorofluoromethsne -
1,1-Dichloroethene
1.1-Dichloroethane
cis/trans-1,2-Dichloroethene
Chloroform
1.2-Dichloroethane
1,1,1,-TriChloroethane
Carbon Tetrachloride
Eromodichloromethane
1,2-Dichloroprooane
trans-1,3-DichloroproPene
Tri chloroethene
Oibromochloromethane
1.1,2-Trichloroethane
cis-1,3-Dichloroprocene
Benzene
2—Chloroethy1viny1 Ether 1)
Bromoform
1.1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chloroberzene
Ethyibenzene
1.2-Dichlorobenzene
1.3-Dichlorobensene
1.4-Dichlorobenzene
Acetone
Carbon disulfide
2-Butanone (MEK^ 11
Vinyl Acetate 1)
2-Hexanone ll
i-Methy1-2-Penranone 1)
Styrene
Xylenes
Date Analyzed: 5/22/90
Date Reported: 6/01/9O

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND]
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
73
ND
NO
ND
ND
ND
ND
ND

Quantification
limit: 19 ug/m3

ND - Under Quantification Limi:

1) Quantification
1imit: 37 ug/m3

in J. Molloy, P.E
laboratory Director



H2A4 LABS, INC, 575 Broad Hollow Road, Melville. N.Y. 1174—
(516)694-3040 FAX; (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriolex Sample Lab No. 759055
Date Collected: 5/19/9O
Date Received: 5/21/90
Type: Miscellaneous
Point: Air Samples JobttIPSR-S-501
IPOA2HP9O00312 Tube B116
Collected 3v: CF 03

TARGET COflPOUND LIST PURGEABLES

Compound
Chloromethane
Eromomethane
Vinyl Chloride
Ch1oroethane
Methylene Chloride
Trichlorofluoromethane
i.1-Dichloroethene
1., 1-Dichloroethane
cis/trans-1,2-Dichloroethene
Chloroform
1,2-Dichloroethsne
1,1,1,-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1.2-Dichloropropane
fcrans-1,3-Dichloropropene
Trichloroetherne
Dibromochloromethane
1,1,2-Trichloroethane
cis-1,3-Cichloropropene
Benzene
2-Chloroethylviny1 Ether
Bromoform
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
£thy1benzene
1.2-Dichlorooenzene
1.3-DiChlorobenzene
1. u.-DiChlorobenzene
Acetone
Carbon disulfide
2-Butanone (MEK)
Vinyl Acetate
2-Hexanone
a-Methy1-2-Pentanone
Styrene
Xyienes
Date Analyzed: 5/22/90
Date Reported: 6/01/90

1
1
1
1
,

le

1)

1)
1 1
1)
1)

LJq/ m
) ND
) ND
) ND
) ND
ND
ND
ND
ND
ND
ND]
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Quantification
limit: 18 ug/m3

ND - Under Quantification Limit

1) Quantification
limit: 37 ug/mo

X*X»C*J«**SC«

J. Molloy, P.E.
Laboratory Director



H2M LACS, INC
STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

575 Broad Hallow Road. Helville. M.Y. 11747
(516)694-3040 FAX:(516)694-4122

TYPE...... AIR

TUBE NO... B128

LAB NO: 9006532

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/21/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2HP70003202

REMARKS: INDUSTRIPLEX SITE SAMPLE

PORGEABLE ORGANICS - ( uq/m3 )

PARAMETER (S)

CHLOROMETHANE
BROMOMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1.1-DICHLOROETHANE
C/T-l/2-DICHLOROETHENE
CHLOROFORM
1.2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE

RESULT

<43
<43
<43
<43
<22
<22
<22
<22
<22
<22
<22
<22
<22
<22
<22

PARAMETER (S) RESULT

TRANS-1,3-DICHLOROPROPENE <22
TRICHLOROETHENE <22
DIBROMOCHLOROMETHANE <22
1,1,2-TRICHLOROETHANE <2 2
CIS-1,3-DICHLOROPROPENE <22
BENZENE <22
2-CHLOROETHYLVINYL ETHER <43
BROMOFORM <22
1,1,2,2-TETRACHLOROETHANE <2 2
TETRACHLOROETHENE <22
TOLUENE <22
CHLOROBENZENE <22
ETHYLBENZENE <22
1.2-DICHLOROBENZENE <2 2
1.3-DICHLOROBENZENE <22
1.4-DICHLOROBENZENE <22

COPIES TO: CP

DATE RUN.......
DATE REPORTED..

08/28/90
09/07/90

DATE ISSUED 09/10/90

ORIGINAL
ABORATORY DIRECTOR



H2/H INC,
STY ASSOCCIATES
JOHN MARHO
11 ROBINSON ST.
POTTSDAM, PA 19464

575 Broad Hallow Ro*d, Melville. N.Y. 11747
(516)694-3040 FAX:(516)694-4122

TYPE...... AIR

TUBE NO... B141

LAB NO: 9006533

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/21/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2HP20003202

REMARKS: INDUSTRIPLEX SITE SAMPLE

PURGEABLE ORGANICS - ( uq/m3 )

PARAMETER (S) RESULT PARAMETER (S) RESULT

CHLOROMETHANE <46
BROMOMETHANE <46
VINYL CHLORIDE <46
CHLOROETHANE < 4 6
METHYLENE CHLORIDE <23
TRICHLOROFLUOROMETHANE <23
1,1-DICHLOROETHENE <23
1.1-DICHLOROETHANE <2 3
C/T-l/2-DICHLOROETHENE <23
CHLOROFORM <23
1.2-DICHLOROETHANE <23
1,1,1-TRICHLOROETHANE <23
CARBON TETRACHLORIDE <23
BROMODICHLOROMETHANE <23
1,2-DICHLOROPROPANE <23
TRANS-1,3-DICHLOROPROPENE <23
TRICHLOROETHENE <23
DIBROMOCHLOROMETHANE <23
1,1,2-TRICHLOROETHANE <23
CIS-1,3-DICHLOROPROPENE <23
BENZENE <23
2-CHLOROETHYLVINYL ETHER <46
BROMOFORM <23
1,1,2,2-TETRACHLOROETHANE <2 3
TETRACHLOROETHENE <23
TOLUENE <23
CHLOROBENZENE <23
ETHYLBENZENE <23
1.2-DICHLOROBENZENE <23
1.3-DICHLOROBENZENE <23
1.4-DICHLOROBENZENE <23

COPIES TO: CP

DATE RUN.......
DATE REPORTED..

08/28/90
09/07/90

DATE ISSUED 09/10/9C

ORIGINAL
LABORATORY DIRECTOJP"



H2/H F_
STT ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

INC, 575 Broad Hollow Read. Melville. M.Y. 11747
(516)694-3040 FAX:(516)694-4122

TYPE...... AIR

TUBE NO... B137

LAB NO: 9006536

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/21/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2B100003202

REMARKS: INDUSTRIPLEX SITE SAMPLE

PURGEABLE ORGANICS - ( ug/m3 )

PARAMETER (S) RESULT PARAMETER (S) RESULT

CHLOROMETHANE <42
BROMOMETHANE <42
VINYL CHLORIDE <42
CHLOROETHANE <42
METEYLENE CHLORIDE <21
TRICHLOROFLUOROMETHANE <21
1,1-DICHLOROETHENE <21
1.1-DICHLOROETHANE <21
C/T-l/2-DICHLOROETHENE <21
CHLOROFORM <21
1.2-DICHLOROETHANE <21
1,1,1-TRICHLOROETHANE <21
CARBON TETRACHLORIDE <21
BROMODICHLOROMETHANE <21
1,2-DICHLOROPROPANE <21
TRANS-1,3-DICHLOROPROPENE <21
TRICHLOROETHENE <21
DIBROMOCHLOROMETHANE <21
1,1,2-TRICHLOROETHANE < 21
CIS-1,3-DICHLOROPROPENE <21
BENZENE 12000
2-CHLOROETHYLVINYL ETHER <42
BROMOFORM <21
1,1,2,2-TETRACHLOROETHANE <21
TETRACHLOROETHENE <21
TOLUENE 12000
CHLOROBENZENE 200
ETHYLBENZENE 130
1,2-DICHLOROBENZENE <21

/ 1,4-DICHLOROBENZENE 500
\ 1,3-DICHLOROBENZENE

/ REPORTED VALUE
\ REPRESENTS TOTAL ______

COPIES TO: CP

DATE RUN.......
DATE REPORTED. .

08/28/90
09/07/90

09/14/90

LABORATORY DIRECTOR
ORIGINAL



LABS, INC. 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX (516) 694-4122

ENVIRONMENTAL and DTOUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No. 759O51
Date Collected: 5/19/9O
Date Received: 5/21/9Q
Type: Miscellaneous
Point: Air Samples Job#IPSR-8901
IPOA2HP200O312 Dup. Tube B124
Collected By: CP 03

TARGET COMPOUND LIST PURGEABLES

Compound
Chloromethane
Bromomethane
Vinyl Chloride
Ch1oroethane
Methylene Chloride
1,1-Dichloroethene
1.1-Dichloroethane
cis/trans-1,2-Dichloroethene
Chloroform
1.2-Oichloroethane
1,1,1,-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
trans-1,3-Oichloropropene
Trichloroethene
Dibromochloromethane
1,1,2-Trichloroethane
cis—1,3-Dichloropropene
Benzene
Bromoform
1,1,2,2-Tetrachloroethane
Tetrachloroethene
Toluene
Chlorobenzene
Ethylbenzene
Acetone
Carbon disulfide
2-Butanone (HEK)
Vinyl Acetate
2-Hexanone
4.-Methyl-2-Pentanone
Styrene
Xylenes
Date Analyzed: 5/22/90
Date Reported: 6/01/90

ug/m3
1)
1]
1)
1)

le

1)
1)
1)
1)

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

Quantification
limit: 25 ug/m3

m
ND - Under Quantification Limit

1) Quantification
limit: 5O ug/m3

ihn J. Molloy, P.E.
.aboratory Director



H2M LABS, INC,
STY ASSOCCIATES
JOHN HARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

575 Broad Hollow Road, Melville. K.Y. 11747
(516)694-3040 FAX:(516)694-4122

TYPE...... AIR

TUBE NO... B164

LAB NO: 9006537

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/21/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2B10003202-DUP

REMARKS: INDUSTRIPLEX SITE SAMPLE

PURGEABLE ORGANICS - ( uq/m3 )

PARAMETER (S) RESULT PARAMETER (S) RESULT

CHLOROMETHANE <52
BROMOMETHANE <52
VINYL CHLORIDE <52
CHLOROETHANE <52
METHYLENE CHLORIDE <26
TRICHLOROFLUOROMETHANE <26
1,1-DICHLOROETHENE <26
1.1-DICHLOROETHANE <26
C/T-l/2-DICHLOROETHENE <26
CHLOROFORM <26
1.2-DICHLOROETHANE <26
1,1,1-TRICHLOROETHANE <2 6
CARBON TETRACHLORIDE <26
BROMODICHLOROMETHANE <26
1,2-DICHLOROPROPANE <26
TRANS-1,3-DICHLOROPROPENE <2 6
TRICHLOROETHENE <26
DIBROMOCHLOROMETHANE < 2 6
1,1,2-TRICHLOROETHANE <2 6
CIS-1,3-DICHLOROPROPENE <26
BENZENE 14000
2-CHLOROETHYLVINYL ETHER <52
BROMOFORM <26
1,1,2,2-TETRACHLOROETHANE <2 6
TETRACHLOROETHENE <26
TOLUENE 12000
CHLOROBENZENE <26
ETHYLBENZENE <26
1,2-DICHLOROBENZENE <26

/ 1,4-DICHLOROBENZENE 460
\ 1,3-DICHLOROBENZENE

/ REPORTED VALUE
\ REPRESENTS TOTAL __________

COPIES TO: CP

DATE RUN.......
DATE REPORTED..

08/28/90
09/07/90

DATE-STSSUED 09/14/90

a S*.*-*^.

LABORATORY DIRECTOR
ORIGINAL



H2M LACS, INC, 575 Brood Hollow Road. Melville, ll.f. 11747
(516)694-3040 FAX:(516)694-4122 LAB NO: 9006534

STY ASSOCCIATES
JOHN HARMO
11 ROBINSON ST.
POTTSOAM, PA 19464

TYPE...... AIR

TUBE NO... B161

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/21/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2HP20003202-MS

REMARKS: INDUSTRIPLEX SITE SAMPLE

PURGEABLE ORGANICS - ( uq/m3 )

PARAMETER (S)

CHLOROMETHANE
BROMOMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1.1-DICHLOROETHANE
C/T-l/2-DICHLOROETHENE
CHLOROFORM
1.2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE

RESULT

<50
<50
<50
<50
<25
<25
<25
<25
<25
<25
<25
<25
<25
<25
<25

PARAMETER (S) RESULT

TRANS-1,3-DICHLOROPROPENE <25
TRICHLOROETHENE <25
DIBROMOCHLOROMETHANE <25
1,1,2-TRICHLOROETHANE <25
CIS-1,3-DICHLOROPROPENE <25
BENZENE <25
2-CHLOROETHYLVINYL ETHER <50
BROMOFORM <25
1,1,2,2-TETRACHLOROETHANE <25
TETRACHLOROETHENE <25
TOLUENE <25
CHLOROBENZENE <25
ETHYLBENZENE <25
1.2-DICHLOROBENZENE <25
1.3-DICHLOROBENZENE <25
1.4-DICHLOROBENZENE <25

COPIES TO: CP

DATE RUN.......
DATE REPORTED..

08/28/90
09/07/90

DATE ISSUED 09/10/9

ORIGINAL
lABORATORY DIRECTCtP



H2/H LACS, INC
STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

575 Broad Hollow Road. Melville, ».Y. 11747
(516)694-3040 FAX:(516)694-4122

TYPE...... AIR

TUBE NO... B162

LAB NO: 9006535

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/21/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2HP20003202-MSD

REMARKS: INDOSTRIPLEX SITE SAMPLE

PURGEABLE ORGANICS - ( uq/tn3 )

PARAMETER (S) RESULT

CHLOROMETHANE <48
BROMOMETHANE <48
VINYL CHLORIDE <48
CHLOROETHANE <48
METHYLENE CHLORIDE <24
TRICHLOROFLUOROMETHANE <24
1,1-DICHLOROETHENE <2 4
1.1-DICHLOROETHANE <24
C/T-1/2-DICHLOROETHENE <24
CHLOROFORM <24
1.2-DICHLOROETHANE <24
1,1,1-TRICHLOROETHANE <24
CARBON TETRACHLORIDE <24
BROMODICHLOROMETHANE <24
1,2-DICHLOROPROPANE <2 4
TRANS-1,3-DICHLOROPROPENE <24
TRICHLOROETHENE <24
DIBROMOCHLOROMETHANE <24
1,1,2-TRICHLOROETHANE <24
CIS-L,3-DICHLOROPROPENE <24
BENZENE <24
2-CHLOROETHYLVINYL ETHER <48
BROMOFORM <24
1,1,2,2-TETRACHLOROETHANE <2 4
TETRACHLOROETHENE <24
TOLUENE <24
CHLOROBENZENE <24
ETHYLBENZENE <24
1.2-DICHLOROBENZENE <24
1.3-DICHLOROBENZENE <24
1.4-DICHLOROBENZENE <24

PARAMETER (S) RESULT

COPIES TO: CP

DATE RUN.......
DATE REPORTED..

DATE ISSUED 09/10/90

08/28/90
09/07/90

ORIGINAL
ABORATORY DIRECTOR



H2A4 LACS, INC. 575 Broad Hollow Road, Melville, N. Y. 11747
(516) 694-3040 FAX; (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriolex Sample Lab No. 759O56
Date Collected: 5/19/9O
Date Received: 5/21/90
Type: Miscellaneous
Point: Air Samples Job*IPSR-S«>Ol
IPOA2F31000312 Tube B137
Collected By. CP 03

TARGET COMPOUND LIST PURGEABLES
Compound ug/m
Chloromethane 1) ND
Bromomethane 1) ND
Vinyl Chloride 11 ND
Chloroethsne 1) ND
Methvlene Chloride ND
Trichlorofluoromethane ND
1. l-Dichloroethene ND
1,1-Dichloroethane ND
cis/trans-1.2-Oichloroethene NO
Chloroform ND
1, 2-Oichloroethane ND
1, 1, 1,-Trichloroethane ND
Carbon Tetrachloride ND
Bromodichloromethane ND
1.2-Dichiorocropane ND
trans-1,3-Dichloropropene ND
Trichloroethene ND
Dibromochloromethane ND
1, 1, 2-Trichloroethane ND
cis-1, 3-Dichloropropene ND
Benzene ND
2-Chloroethyivinyl Ether 1] ND
Bromoform ND
1, 1,2.2-Tetrachloroethane ND
Tetrachloroethene ND
Toluene ND
Chlorobenzene ND
EthVlbenzene ND
1.2-Dichlorobensene ND
1.3-Dichlorobenzene ND
1.i-Dichlorobenzene ND
Acetone 200
Carbon disulfide ND
2-Butanone (nEtO 1) ND
Vinyl Acetate 1) NO
2-Hexanone 1) ND
4-Methyi-2-rentsnone 1) ND
Styrene ND
Xyis-nes ND

Quantif icat ion
l imit : 30 ug/m3

ND - Under Quantification

1) Quantification
l imit: 59 ug/m3

. im

'-tf-d: 6/05/90

J. Holloy, P.E.
aboratory Director



H2M LACS, INC
STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

575 Broad Hollow Road. Melville. M.Y. 11747
(516)694-3040 FAX:(516)694-4122

TYPE...... AIR

TUBE NO... B167

LAB NO: 9006531

i DATE COLLECTED. 08/21/90
DATE RECEIVED.. 08/22/90
COLLECTED BY... CJF 03
PROJECT NO..... IPSR8901

POINT NO:
LOCATION: IPOA2FB20003202

FIELD BLANK
REMARKS: INDUSTRIPLEX SITE SAMPLE

PURGEABLE ORGANIC5 - ( ug/m3 )

PARAMETER (S) RESULT

CHLOROMETHANE <50
BROMOMETHANE <50
VINYL CHLORIDE <50
CHLOROETHANE <50
METHYLENE CHLORIDE <25
TRICHLOROFLUOROMETHANE <25
1,1-DICHLOROETHENE <25
1.1-DICHLOROETHANE <2 5
C/T-l/2-DICHLOROETHENE <25
CHLOROFORM <25
1.2-DICHLOROETHANE <2 5
1,1,1-TRICHLOROETHANE <25
CARBON TETRACHLORIDE <25
BROMODICHLOROMETHANE <25
1,2-DICHLOROPROPANE <2 5
TRANS-1,3-DICHLOROPROPENE <25
TRICHLOROETHENE . <25
DIBROMOCHLOROMETHANE <25
1,1,2-TRICHLOROETHANE <25
CIS-1,3-DICHLOROPROPENE <2 5
BENZENE <25
2-CHLOROETHYLVINYL ETHER <50
BROMOFORM <25
1,1,2,2-TETRACHLOROETHANE <2 5
TETRACHLOROETHENE <25
TOLUENE <25
CHLOROBENZENE <25
ETHYLBENZENE <25
1.2-DICHLOROBENZENE <25
1.3-DICHLOROBENZENE <25
1.4-DICHLOROBENZENE <25

PARAMETER (S) RESULT

COPIES TO: CP

DATE RUN.......
DATE REPORTED..

08/28/90
09/07/90

DATE ISSUED 09/10/90

ORIGINAL
LABORATORY DIRECTOR



H2M LABS, INC. 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No. 759O57
Date Collected: 5/19/9O
Date Received: 5/21/90

J

Quantification
limit: 25 ug/m3

•*
ND - Under Quantification Limit

1) Quantification
limit: 50 ug/m3

Type: Miscellaneous
Point: Air Samples Job*IPSR-S9Ol
IPOA2TB10OO312 Tube S119
Collected By: CP 03

TARGET COMPOUND LIST PURGEABLES

Compound ug/m3
Chloromethane 1) ND
Bromomethane 1] ND
Vinyl Chloride 1] ND
Chloroethane 1) ND
Methylene Chloride ND
1,1-Dichloroethene ND
1.1-Dichloroethane ND
cis/trans-1,2-Dichloroethene ND
Chloroform ND
1.2-Dichloroethane ND
1,1,1,-Trichloroethane ND
Carbon Tetrachloride ND
Bromodichloromethane ND
1,2-Dichloropropane ND
trans-1,3-Oichloropropene ND
Trichloroethene ND
Dibromochloromethane ND
1,1,2-Trichloroethane ND
cis-1,3-Dichloropropene ND
Benzene ND
Bromoform ND
1,1,2,2-Tetrachloroethane ND
Tetrachloroethene ND
Toluene ND
Chlorobenzene ND
Ethylbenzene ND
Acetone ND
Carbon disulfide ND
2-Sutanone (MEK) ID ND
Vinyl Acetate ID ND
2-Hexanone ID ND
4-f1ethyl-2-Pentanone ID ND
Styrene ND
Xylenes ND
Date Analyzed: 5/22/90
Date Reported: 6/01/90

J. Molloy, P.E.
laboratory Director



. H2M INC.
STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSOAH, PA 19464

S7S Broad Hollo- Road. Melville. M.Y. 11747
(516)694-3040 FAX:(516)694-4122

TYPE...... AIR

TUBE NO... B166

LAB NO: 9006538

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/21/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2TB20003202

TRIP BLANK
REMARKS: INDUSTRIPLEX SITE SAMPLE

PURGEABLE ORGANICS - ( uq/m3 )

PARAMETER (S)

CHLOROMETHANE
BROMOMETHANE
VINYL CHLORIDE
CHLOROETHANE
METHYLENE CHLORIDE
TRICHLOROFLUOROMETHANE
1,1-DICHLOROETHENE
1.1-DICHLOROETHANE
C/T-l/2-DICHLOROETHENE
CHLOROFORM
1.2-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
BROMODICHLOROMETHANE
1,2-DICHLOROPROPANE

RESULT

<50
<50
<50
<50
<25
<25
<25
<25
<25
<25
<25
<25
<25
<25
<25

PARAMETER (S) RESULT

TRANS-1,3-DICHLOROPROPENE <25
TRICHLOROETHENE <25
DIBROMOCHLOROMETHANE <25
1,1,2-TRICHLOROETHANE <25
CIS-1,3-DICHLOROPROPENE <2S
BENZENE <25
2-CHLOROETHYLVINYL ETHER <50
BROMOFORM <25
1,1,2,2-TETRACHLOROETHANE <2 5
TETRACHLOROETHENE < 2 5
TOLUENE <25
CHLOROBENZENE <25
ETHYLBENZENE <25
1.2-DICHLOROBENZENE <25
1.3-DICHLOROBENZENE <25
1.4-DICHLOROBENZENE <25

COPIES TO: CP

DATE RUN.......
DATE REPORTED..

08/28/90
09/07/90

DATE ISSUED 09/10/90

ORIGINAL
ABORATORY DIRECTOR



H2M LACS, INC. 575 Broad Hollow Road, Melville. N.Y. 11747,
(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

STV ASSOCIATES
11 ROBINSON ST.
POTTSDAM, PA 19464

Sample Lab No. Mounting Blank
Date Collected: —/—/—
Date Received: —/—/—
Type: MOUNTING BLANK
Collected By: ———

Comound
VOLATILE ORGANICS

ug/m3

Chloromethane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Trichlorofluoromethane
1,1-Dichloroethene
1.1-Dichloroethane
cis/trans-1,2-Dichloroethene
Chloroform
1.2-Dichloroethane
1,1,1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1,2-Dichloropropane
trans-1,3-Dichloropropane
Trichloroethene
Chlorodibromomethane
1,1,2-Trichloroethane
cis-1,3-Dichloropropene
Bromoform
2-chloroethylvinyl ether
Tetrachloroethene
1,1,2,2-Tetrachloroethane
Chlorobenzene
1.3-Dichlorobenzene
1.4-Dichlorobenzene
1,2-Dichlorobenzene
Benzene
Toluene
Ethylbenzene

50
50
50
50
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
25
50
25
25
25
25
25
25
25
25
25

Date Analyzed: 5/22/90
Date Reported: 10/25/90 * # fc V**********

*

"jioMoicjMcJiojojr
John J. Molloy, P.E.
Laboratory Director



H2A4 LACS, INC, 575 Broad Hollow Road, Melville, N.Y. 11747
(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

STV ASSOCIATES
11 ROBINSON ST.
POTTSDAM, PA 19464

Sample Lab No. Mounting Blank
Date Collected: —/—/—
Date Received: —/—/—
Type: MOUNTING BLANK
Collected By: ———

VOLATILE
Compound

ORGANICS
ug/m3

Chlorome thane
Bromomethane
Vinyl Chloride
Chloroethane
Methylene Chloride
Trichlorofluoromethane
1 , 1-Dichloroethene
1 , 1-Dichloroethane
cis/trans-1 , 2-Dichloroethene
Chloroform
1 , 2-Dichloroethane
1,1, 1-Trichloroethane
Carbon Tetrachloride
Bromodichloromethane
1 , 2-Dichloropropane
trans-1 , 3-Dichloropropane
Trichloroethene
Chlorodibromomethane
1,1, 2-Tr ichloroethane
cis-1 , 3-Dichloropropene
Bromoform
2-chloroethylvinyl ether
Tetrachloroethene
1,1,2, 2-Tetrachloroethane
Chlorobenzene
1 , 3-Dichlorobenzene
1 , 4-Dichlorobenzene
1 , 2-Dichlorobenzene
Benzene
Toluene
Ethylbenzene

< 50
< 50
< 50
< 50
< 25
< 25
< 25
< 25
< 25
< 25
< 25
< 25
< 25
< 25
< 25
< 25
< 25
< 25
< 25
< 25
< 25
< 50
< 25
< 25
< 25
< 25
< 25
< 25
< 25
< 25
< 25

Date Analyzed: 8/28/90
Date Reported: 10/18/88

J. Mollcy, P.E.
laboratory Director



I / V4 LABS, INC. 575 Broad Hollow Road, Melville, N.Y. 1174>»
(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

3A
UATER VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: H2M LABS, INC.________ Contract:__________________

Lab Code: H2MLABS Case No:______ SAS No:

Matrix Spike - Sample No.: 9O06534 - (B-161)

SDG No:

1
1

! COMPOUND
r
! 1 , 1-Dichloroethene
! Trichloroethene
i Benzene
! Toluene
' Chlorobenzene

SPIKE
ADDED
ng
250
250
250
250
25O

SAMPLE
CONCENTRATION

ng
0
O
0
0
0

MS
CONCENTRATION

ng
129
269
217
265
289

MS
%

REC #
52
108
87
106
116

OC !
LIMITS!
REC. !
61-145!
71-120!
76-127!
76-125!
75-130!

i
i COMPOUND
ii
! 1, l-Dichloroethene
! Trichloroethene
! Benzene
! Toluene
! Chlorobenzene

SPIKE
ADDED

ng
250
250
250
250
250

MSD
CONCENTRATION

ng
129
263
231
271
272

MSD
%

REC tt
52
105
92
108
109

%
RPD #
0
2
6
2
6

QC LIMITS
RPD
14
14
11
13
13

REC.
61-145
71-120
76-127
76-125
75-130

# Column to be used to flag recovery and RPD values with an asterisk

RPD: ___0____ out of ___5 outside limits
Spike Recovery:___2____ out of ___10____ outside limits

Comments:

FORM III VOA-1 1/87 Rev.



H2M LABS, INC 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No.: 759015
Date Collected: 5-1S-9O
Date Received: 5-19-90
Type: Miscellaneous
Point: Air Sample SIPOA2HP3000317
100.5 LTRS Job*IPSR-8901
Collected BY: CP 03

METHYL MERCAPTAN

Compound

methyl mercaptan

Quantification
limit: 12 ug/m3

ND-Under quant-
ification limit

Date Extracted: 5-24.-9O
Date Analysed : 5-29-90
Date Reported : 6-05-90

Jô in J. Molloy, P.E.
Uaooratory Director

r



H2A4 LAt V INC 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX-(516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

IndustriPlex Sampla Lab No.: 759036
Date Collected: 5-19-9O
Date Received: 5-21-9O
Type: Miscellaneous
Point: Air Sample - 30 Hrs.
IPOA2HP1000317 JobttIPSR-8901
Collected By: CP 03

•1ETHYL MERCAPTAN

Compound

methyl mercaotan

Quantification
limit: &."2 us/m3

ND-Under quant-
ification limit

Date Extracted: 5-2<l-90
Date Analyzed : 5-29-90
Date Reported : 6-05-90

J. Molloy, P.E.
laboratory Director



H2A4 LAt\. INC 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No.: 759037
Date Collected: 5-19-9O
Date Received: 5-21-90
Type: Miscellaneous
Point: Air Sample IPOA2HP20OO317
Job»IPSR-S9Ql
Collected By: CP O3

"1ETHYL MERCAPTAN

Compound

methyl mercaotan

Quantification
limit: 42 ug/m3

ND-Under auant-
ificacion limit

Date Extracted: 5-24-90
Date Analyzed : 5-29-90
Date Reported : 6-O5-9C

J. Molloy, P.E.
laboratory Director



LABS, INC 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No. : 759039
Date Collected: 5-19-9O
Date Received: 5-21-90
Type: Miscellaneous
Point: Air Sample IPOA2HP<iQO0317
Job* IPSR-8901
Collected By: CP 03

METHYL MERCAPTAN

Compound

methyl mercaotan

Quantification
limit: 4-2 ug/m3

ND-Under quant-
ification limit

Date Extracted: 5-24.-90
Date Analyzed : 5-29-90
Date Reported : 6-O5-90

J. Molloy, P.E.
Director.aboratory



H2M LAt V INC. 575 Broad Hollow Road, Melville, N.Y. 11747
(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No. : 759O40
Date Collected: 5-19-9O
Date Received: 5-21-90
Type: Miscellaneous
Point: Air Sample IPOA2HP7O00317
Job* IPSR-S901
Collected By: CP 03

METHYL MERCAPTAN

Compound

methyl mercaptan

Quantification
limit: 42 ug/m3

NO-Under quant-
ification limit

Date Extracted: 5-24-90
Date Analyzed : 5-29-90
Date Reported : 6—05—90

J. Molloy. P.E.
.aboratory Director



H2M LABS, INC. 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX (516) 694-4122 }

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No.: 759O41
Date Collected: 5-19-90
Date Received: 5-21-90
Type: Miscellaneous
Point:" Air Sample IPOA2HP9000317
Jobs IPSR-S9O1
Collected By: CP 03

METHYL MERCAPTAN

Compound

methyl mercaptan

Quantification
limit: 4-2 ug/m3

ND-Under Quant-
ification limit

Date Extracted: 5-24-90
Date Analyzed : 5-29-90
Date Reported : 6-05-90

boratory Director-



STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

LAB NO: 9006526

TYPE, AIR

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/22/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2HP20003207

MS/MSD ALSO
REMARKS: INDUSTRIPLEX SITE SAMPLE

WOBORN,MASS.

PARAMETER (S)

METHYL MERCAPTAN

METHYL MERCAPTAN - ( ug/m3 )

RESULT PARAMETER (S) RESULT

<83

COPIES TO: CP

DATE RUN....... 08/27/90
DATE REPORTED.. 09/07/90

DATE ISSUED 09/10/90

CP
LABORATORY DIRECTOR



STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

3uuojoj

TYPE. AIR

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/21/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2HP70003207

REMARKS: INDOSTRIPLEX SITE SAMPLE
WOBURN,MASS.

PARAMETER (S)

METHYL MERCAPTAN

METHYL MERCAPTAN - ( ug/m3 )

RESULT PARAMETER (S) RESULT

<63

COPIES TO: CP

DATE RUN.......
DATE REPORTED..

08/27/90
09/07/90

CP

DATE ISSUED 09/10/91^

>-t*-C—<M^—

fABORATORY DIRECTOR"



_ H2M LACS, INC. 575 Brood Hollow Road, Helvllle. N.Y. 11747
(516)694-3040 FAX:(516)694-41Z2 LAB NO: 9006527

STY ASSOCCIATES
JOHN HARHO
11 ROBINSON ST.
POTTSDAM, PA 19464

TYPE. AIR

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/22/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2B100003607

REMARKS: INDUSTRIPLEX SITE SAMPLE
WOBORN,MASS.

PARAMETER (S)

METHYL MERCAPTAN

METHYL MERCAPTAN - ( uq/m3 )

RESULT PARAMETER (S) RESULT

<370

COPIES TO: CP

DATE RUN.......
DATE REPORTED..

08/27/90
09/07/90

DATE ISSUED 09/14/90

ORIGINAL
ABORATORY DIRECTOR



H2A4 LAEA. INC. 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

r
Industriplex Sample Lab No. 759033

Date Collected: 5-19-9O
Date Received: 5-21-90
Type: Miscellaneous
Point: Air Sample IPOA2HP200Q317 Dup.
Job*IPSR-S901
Collected By: CP 03

ANALYTICAL RESULTS

L,

Compound

methyl mercaptan.

ug/m3

NO

Quant if icat ion
limit: 42 ud/m3

ND-Under quant-
ification limit

Date Extracted: 5-24-90
Date Analyzed: 5-29-9O
Date Reported: 6-05-9O

J. Molloy, P.E.
laboratory Director



H2M LACS, INC SK Broad Hollow Road. Melville, N.Y. 11747
(516)694-3040 FAX:(516)694-4122 LAB NO: 9006528

STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

TYPE. AIR

DATE COLLECTED. 08/22/90
DATE RECEIVED.. 08/22/90
COLLECTED BY... CJF 03
PROJECT NO..... IPSR8901

POINT NO:
LOCATION: IPOA2B100003607

DUPLICATE
REMARKS: INDUSTRIPLEX SITE SAMPLE

WOBORN,MASS.

PARAMETER (S)

METHYL MERCAPTAN

METHYL MERCAPTAN - ( ug/m3 )

RESULT PARAMETER (S)

<370

RESULT

COPIES TO: CP

DATE RUN. . . . . . .
DATE REPORTED..

08/27/90
09/07/90

DATE ISSUED 09/14/90

ORIGINAL
ABORATORY DIRECTOR



H2A4 XV 575 Broad Hollow Road, Melville, N.Y. 11747
(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriolex Sample Lab No.; 759042
Date Collected: 5-19-9O
Date Received: 5-21-90
Type: Miscellaneous
Point: Air Sample IPOA2FB1000317
Jobtt IPSR-8901
Collected By: CP 03

METHYL MERCAPTAN

Compound

methyl mercaotan

Quantif ication
limit: 42 ug/m3

ND-Under Quant-
ification limit

Date Extracted: 5-24-90
Date Analysed : 5-29-90
Date Reported : 6-O5-90

J. Molloy, P.E.
Directoraboratory



STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

13 ID f irâ — JWHJ

TYPE.

LAB NO: 9006364

AIR

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/21/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2FB20003206

FIELD BLANK
REMARKS: INDUSTRIPLEX SITE SAMPLE

WOBURN,MASS.

PARAMETER (S)

METHYL MERCAPTAN

METHYL MERCAPTAN - ( uq/m3 )

RESULT PARAMETER (S)

<63

RESULT

COPIES TO: CP

DATE RUN......

DATE ISSUED 09/10/90

DATE REPORTED..
08/27/90
09/07/90

CP
BORATORY DIRECTOR



H2/U LACS, INC 575 Broad Hollo- Road, Melville, N.Y. 11747
(516)694-3040 FAX:(516)694-4122 LAB NO: 9006529

STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

TYPE. AIR

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/22/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2TB20003207

TRIP BLANK
REMARKS: INDOSTRIPLEX SITE SAMPLE

WOBORN,MASS.

PARAMETER (S)

METHYL MERCAPTAN

METHYL MERCAPTAN - ( ug/m3 )

RESULT PARAMETER (S) RESULT

<63

COPIES TO: CP

DATE RUN.......
DATE REPORTED..

DATE ISSUED 09/10/90

08/27/90
09/07/90

CP
ORATORY DIRECTOR



•JH2M LAlA. INC 575 Broad Hollow Road, Melville, N.Y. 11747
(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

STV ASSOCIATES Sample Lab No. Instr. Blank
11 ROBINSON ST. Date Collected:—/—/—
POTTSDAM, PA 19464 Date Received:—/—/—

Type: INSTRUMENT BLANK
Collected By: ———

METHYL KRRCAPTATN
Compound mg/m®

Methyl Mercaptain < 62.5

Date Analyzed: 05/24/90
Date Reported: 10/25/90 *****************

John J. Molloy, P.E.
Laboratory Director



H2A4 LABS, INC. 575 Broad Hollow Road, Melville, N.Y. 11747;
(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

STV ASSOCIATES Sample Lab No. Instr. Blank
11 ROBINSON ST. Date Collected:--/—/—
POTTSDAM, PA 19464 Date Received:—/—/—

Type: INSTRUMENT BLANK
Collected By: ———

METNYT. MERCAPTATN
Compound ug/m3

Methyl Mercaptain < 63

Date Analyzed: OB/27/90
Date Reported: 10/11/90

*********
^ J. Molloy, P.E.
jaboratory Director



-H2A4 LAEA. INC, 575 Broad Hollow Road, Melville, N.Y. 11747
(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

3A
VOLATILE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY

Lab Name: H2M LABS. INC. _______ Contract: __________________

Lab Code: H2MLABS Case No: SAS No: SDG No:

Matrix Spike - Sample No. : 90O6526

COMPOUND

•

Methyl flercaptan

SPIKE
ADDED
ng

53.5

SAMPLE
CONCENTRATION

ng

0

MS
CONCENTRATION

ng

49.09

MS
%

REC #

92

OC
LIMITS
REC.
61-145
71-120
76-127
76-125
75-13O

COMPOUND

.

Methyl Mercaptan

SPIKE
ADDED

ng

53.5

MSD
CONCENTRATION

ng

51.51

MSD
%

REC #

96

%
RPD *

5

oc L:
RPD
14
14
11
13
13

[MITS
REC.
61-145
71-12O
76-127
76-125
75-130

* Column to be used to flag recovery and RPD values with an asterisk
*
* Values outside of OC limits due to high level of compound in sample.

RPD: ________ out of _______ outside limits
Spike Recovery:________ out of _________ outside limits

Comments:

FORM III VOA-1 1/87 Rev.



H2M LACS, INC 575 Broad Hollow Road. Melville. N.Y. 11747
(516)694-3040 FAX: (516) 694-4122

INDUSTRI-PLEX SITE
STV ASSOCIATES —

INORGANIC PARAMETERS

SAMPLE SROUP_____COLLECTED______DATE REC'D______ANALYTE________DATE RUN

759030 - 035 5/19/90 5/21/90 SULFIDE 5/21/90 —



.H2A4 LABS, INC. 575 Broad Hollow Road, Melville. N.Y. 11747
(516)694-3040 FAX: (516) 694-4122

INDUSTRI-PLEX SITE
STV ASSOCIATES

INORGANIC PARAMETERS

SAMPLE GRDUP^ COLLECTED_____DATE REC'D______ANALYTE________DATE RUN

9006350 - 352 8/21/90 8/22/90 SULFIDE 8/22/90

9006539 - 542 8/22/90 8/22/90 SULFIDE 8/22/90



H2A4 H2M LABS, INC.
Environmental Testing Laboratories

575 Broad Hollow Road. Melville, New York 11747-5076 • (516) 694-3040

Water/Wane Water Laboratory • Haiardous Wasle Laboratory • Air Testing Laboratory
Pilot Plant Studies and Other Analytical Services

PAGE 1 OF 1

LABORATORY
REPORT

LAB NO. 759030
PROJECT NO. IPSR 8901

CLIENT'S NAME AND ADDRESS

INDUSTRIPLEX

TYPE OF SAMPLE - AIR
DATE COLLECTED - 5/19/90

AIR SAMPLE
48 HRS.

COLLECTED BY CP 03
DATE RECEIVED - 5/21/90

LAB NO. SAMPLE ID INFORMATION SULFIDE (PPMV)

•7MMO IPOA2HP2QQ0316 <0.031

759031 IPOA2HP2000316 PUP <0.031

759032 IPOA2HP4000316 <0.031

759033 IPOA2HP7000316 0.251

759034 IPOA2HP90Q0316 <0.031

759035 IPQA2HPFB1000316 <0.031

RH-ftRKS - BILLS & REPORTS: CP

DATE REPORTED 5/22/90

LABORATORY DIRECTOR

{ ME 11 TYOf| iA»!| EOF| AND I



L^oS, 1iMC.§ * *
Environmental Testing Laboratories

575 Broad Hollow Road. Melville. New York 11747-5076 • (516) 694-3040

Waler/Wasta Water Laboratory • Hazardout Wane Laboratory • Air Testing Laboratory
Pilot Plant Studies and Other Analytical Services

PA« OF| |

LABORATORY
REPORT

CLIENT'S NAME AND ADDRESS

nOUSTRIPLEX

TYPE OF SAMPLE - MR
DATE ODLLECTEp - 5/18/90

MR SAMPLES

COLLECTED BY CP 03
DATE RECEIVED - 5/19/90

•AB SAMPLE ID INFORMATION

759Q12
IPOA2HP1000316
30 T.TWR.q

759Q13
IPOA2HP3000316
180 <n.nnfl

759014 IPQA2TB10nmifi 4R

REMARKS - BILLS & REPORTS: CP

DATE REPORTED 5/lWfrQ-

LABORATORY DIRECTOR

THE LIABILITY OF H2M LABS, INC SHALL BE LIMITED TO THE PRICE OF THE SERVICE RENDERED AND PAID



b/5» OTOM MO I low now, neiviiic* n.i. LA./-**
(516)694-0040 FM: (516)694-4122 LAB NO: 9006351

STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

TYPE. AIR

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/21/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOAHP70003206

REMARKS: INDOSTRIPLEX SITE
WOBURN,MASS.

PARAMETER (S)

SOLFIDE

RESULTS UNITS

0.035 PPM

COPIES TO: CP DATE ISSUED 08/30/9(T

CP
ABORATORY DIRECTOR



STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

(516)694-3040

TYPE.

FM: (516)694-4122 LAB NO: 9006350

AIR

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/21/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2HP20003206

MS/MSD ALSO
REMARKS: INDUSTRIPLEX SITE

WOBURN,MASS.

PARAMETER (S)

SULFIDE

RESULTS UNITS

0.027 PPM

COPIES TO: CP DATE ISSUED 08/30/90

CP
ABORATORY DIRECTOR



H2/H LACS, INC S7S Broad Hollow Road, Melville, M.Y. 11747
(516)694-3040 FAX:(516)694-4122 LAB NO: 90C6539

STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

TYPE. AIR

DATE COLLECTED.
DATE RECEIVED. .
COLLECTED BY...
PROJECT NO.....

08/22/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2B100003206

REMARKS: INDUSTRIPLEX SITE SAMPLE
WOBORN,MASS.

PARAMETER (S)

SULFIDE

RESULTS UNITS

2760 PPM

COPIES TO: CP DATE ISSUED 09/04/90

ORIGINAL
ABORATORY DIRECTO!



H2/H INC 575 Broad Hollow Road. Melville. K.I. 11747
(516)694-3040 FAX:(516)694-4122 LAB NO: 9006540

STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

TYPE. AIR

DATE COLLECTED. 08/22/90
DATE RECEIVED.. 08/22/90
COLLECTED BY... CJF 03
PROJECT NO..... IPSR8901

POINT NO:
LOCATION: IPOA2B100003206-DUP

REMARKS: INDUSTRIPLEX SITE SAMPLE
WOBORN,MASS.

PARAMETER (S)

SULFIDE

RESULTS UNITS

2890 PPM

COPIES TO: CP DATE ISSUED 09/04/90

ORIGINAL
ABORATORY DIRECTOR



b/b grow noiioM IVMM, neivmc. n.i . i
(516)694-3040 FAX:(516)694-4122 LAB NO: 9006352

STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

TYPE. AIR

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/21/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2FB20003206

FIELD BLANK
REMARKS: INDUSTRIPLEX SITE

WOBURN,MASS.

PARAMETER (S)

SULFIDE

RESULTS ONITS

<0.027 PPM

COPIES TO: CP DATE ISSUED 08/30/9JT

CP
RATORY DIRECTOR



STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

(516)694-3040

TYPE.

FAX:(516)694-412? LAB NO: 9006542

AIR

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/22/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2TB20003206

TRIP BLANK
REMARKS: INDUSTRIPLEX SITE SAMPLE

WOBORN,MASS.

PARAMETER (S)

SULFIDE

RESULTS UNITS

<0.27 MG/L

COPIES TO: CP DATE ISSUED 08/30/90

CP
BORATORY DIRECTOR



M:ZM
WET" OMEMI Gi -

CLIENT ID NO. INDUSTRI-PLEX SITE

LAB NO. 759036 - 759042

UNITS ppm

DATE RECEIVED 5/21/90

MATRIX_____AIR________

ANALYTE BLANK

<0.031*

SPIKED
SAMPLE
RESULT

SPIKE
ADDED

SAMPLE
RESULT

••

========

PERCENT
RECOVERY

INITIAL
SAMPLE
RESULT

Tl

DUPLICATE
SAMPLE
RESULT

•

RPD

H2M LAB. NO.
OF SAMPLE USED
FOR MS/MSD

= Assumes a volume of 45 liters

I I I I I f f



M2M IMC

UIET Ct-iEIM Q - O ,

CLIENT ID NO. INSDUTRI-PLEX SITE

LAB NO. 9006350 - 9006352_____

UNITS pom

DATE RECEIVED B/22/90

MATRI X AIR_____________

ANALYTE

S

BLANK

< 0.027

1
1 ========

SPIKED
SAMPLE
RESULT

0.050

'••

SPIKE
ADDED

0.027

•

========

SAMPLE
RESULT

0.027

PERCENT
RECOVERY

85.2

INITIAL
SAMPLE
RESULT

0.027

DUPLICATE
SAMPLE
RESULT

O.027
.

.

RPD

0.0

.

. .

H2M LAB. NO.
OF SAMPLE USED
FOR MS/MSD

9006350



irsic:
UJET CMEM Q , C -

CLIENT ID NO. INDUSTRI-PLEX SITE

LAB NO. 9006526 - 9006542_______

UNITS ppm

DATE RECEIVED 8/22/90

MATRIX AIR

ANALYTE

S

BLANK

< 3.00

SPIKED
SAMPLE
RESULT

3570

'•

SPIKE
ADDED

899

SAMPLE
RESULT

2894

PERCENT
RECOVERY

75.2

INITIAL
SAMPLE
RESULT

2890

DUPLICATE
SAMPLE
RESULT

2760

RPD

4.6

__

H2M LAB. NO.
OF SAMPLE USED
FOR MS/MSD

9006540



- H2A4 LAE§9 INC 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex

ANALYTICAL RESULTS

Sample Lab No. :
Date Collected:
Date Received:

759O16
5-18-9O
5-19-90

Point: IPOA2HP100318 1 HR.
Collected By: CP 03

Compound

methane.

mg/1 (ppm)

Date Reported: 5-23-90

hn J. Mo Hoy, P.E.
Laboratory Director



LACS, INC. 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex

ANALYTICAL RESULTS

Sample Lab No.: 759017
Date Collected: 5-18-9O
Date Received: 5-19-90

Point: IPOA2HP300031S 1 HR.
Collected By: CP 03

Compound

methane.

mg/ 1

< 4.

Date Reported: 5-23-9O

hn J. Molloy, P.E.
Laboratory Director



LABS, INC. 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No.: 759044
Date Collected: 5-19-9O
Date Received: 5-21-9O
T y.-t. . r. !"-:•: ? .!*:>. •-••.-.=
Point: IPOA2HP2000318
Collected By: CP 03

ANALYTICAL RESULTS

Compound

methane. 760

Date Reported: 5-24-90

X X X X X X X X X X X X X X X X X

J«(hn J. Molloy, P.E.
Laboratory Director



H2A4 I AtA. INC. 575 Broad Hollow Road, Melville. N.Y. 1174>»
(516)694-3040 FAX (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex Sample Lab No. : 7590<S-5
Date Collected: 5-19-9O
Date Received: 5-21-90
1 ••-.-•'.: M: *c-';i i •=•;•:•:•'.••:.! i
Point: IPOA2HP4.0Q0318
Collected By: CP 03

ANALYTICAL RESULTS

Compound

methane.

apmv

8.3

Date Reported: 5-2*1-90

Jtfhn J. Molloy, P.E.
laboratory Director



-H2A4 LABS, INC. 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX: (516) 694-4122

ENVffiONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex

ANALYTICAL RESULTS

Sample Lab No.: 759046
Date Collected: 5-19-9O
Date Received: 5-21-90

Point: IPOA2HP700031S
Collected By: CP 03

Compound

methane.

>pmv

9.2

Date Reported: 5-2<i-90
x x x j g x x x x x x x x x x x x x x x x

X X. X XX XTSX X X X X X X X X X X X

J. Molloy, P.E.
Laboratory Director



H2A4 LABS, INC. 575 Broad Hollow Road, Melville, N.Y. 1174P"
(516)694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex

ANALYTICAL RESULTS

Sample Lab No. : 75904.7
Date Collected: 5-19-9O
Date Received: 5-21-9O

Point: IPOA2HF9000318
Collected Bv: CP 03

Compound

methane.

?pmv

3S

Date Reported: 5-26.-90
t X * X

DC

X

C X X X

J. Molloy, P.E.
sbor-atory Director*



H2/H INC. SJS BrtMri HDilOM Hud. Ntlvllle. N.T. 11747
(516)694-3MO FAX: (516)694-4122

STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

LAB NO: 9006879

TYPE. AIR

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/21/90
08/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2HP20003208

MS/MSD ALSO
REMARKS: INDODTRIPLEX SITE SAMPLES

WOBURN,MASS.

PARAMETER (S)

METHANE

METHANE - ( PPM )

RESULT PARAMETER (S)

7.3

RESULT

COPIES TO: CP

DATE RUN.......
DATE REPORTED..

DATE ISSUED 09/14/90

08/27/90
09/14/90

ORIGINAL
RATORY DIRECTOR



H2/H LACS, INC 575 Brad Hollm RMd. Melville. H.Y. 11747
(516)04-3040 FAX: (516)694-4122 LAB NO: 9006880

STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

TYPE. AIR

DATE COLLECTED. 08/21/90
DATE RECEIVED.. 08/22/90
COLLECTED BY... CJF 03
PROJECT NO..... IPSR8901

POINT NO:
LOCATION: IPOA2EP70003208

REMARKS: INDUDTRIPLEX SITE SAMPLES
WOBORNrMASS.

PARAMETER (S)

METHANE

METHANE - ( PPM )

RESULT PARAMETER (S)

5.5

RESULT

COPIES TO: CP

DATE RON.......
DATE REPORTED..

DATE ISSUED 09/14/90

08/27/90
09/14/90

ORIGINAL
IRATORY DIRECTO;



H2M LACS, INC. SK Broad Hollow Road. Melville. ».Y. 11747
(516)694-3040 FAX: (516)694-4122 LAB NO: 9006881

STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

TYPE. AIR

DATE COLLECTED. 08/21/90
DATE RECEIVED.. 08/22/90
COLLECTED BY... CJF 03
PROJECT NO..... IPSR8901

POINT NO:
LOCATION: IPOA2FB20003208

FIELD BLANK
REMARKS: INDODTRIPLEX SITE SAMPLES

WOBORN,MASS.

PARAMETER (S)

METHANE

METHANE - ( PPM )

RESULT PARAMETER (S)

<S

RESULT

COPIES TO: CP

DATE RON....... 08/27/90
DATE REPORTED.. 09/14/90

DATE ISSUED 09/14/90

ORIGINAL
BORATORY DIRECTOR



H2A4 LAt %. INC 575 Broad Hollow Road, Melville, N.Y. 11747
(516)694-3040 FAX (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

J
Industriplex Sample Lab No. 759O43

Date Collected: 5-19-9O
Date Received: 5-21-9Q
Type: Miscellaneous
Point: IPOA2HP2O00318 Dup.
Collected By: CL O3

ANALYTICAL RESULTS

Compound

methane .

ppmv

< 4.

Date Extracted: 5-19-9O
Date Analyzed: 5-21-9O
Date Reported: 5-24-9Q

x x x x x x x x x

in J. Molloy, P.E.
ioratory Director



.. H2M LACS, INC 575 Broad Hollow Road, Melville. N.Y. 11747
(516)694-3040 FAX:(516)694-4122 LAB NO: 9006882

STY ASSOCCIATES
JOHN MARHO
11 ROBINSON ST.
POTTSDAM, PA 19464

TYPE. AIR

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/22/90
OB/22/90
CJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2B100003208

REMARKS: INDUDTRIPLEX SITE SAMPLES
WOBURN,MASS.

PARAMETER (S)

METHANE

METHANE - ( PPM )

RESULT PARAMETER (S)

240000

RESULT

COPIES TO: CP

DATE RUN....... 08/27/90
DATE REPORTED.. 09/14/90

DATE ISSUED 09/14/90

ORIGINAL
ABORATORY DIRECTOR



H2A4 LABS, INC, 575 Broad Hollow Road, Melville, N.Y. 1174?"
(516)694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

Industriplex

ANALYTICAL RESULTS

Sample Lab No. : 75904.3
Date Collected: 5-19-9O
Date Received: 5-21-90
Type; r*.i,»c«r lii.: icoui
Point: IPOA2FB1000318
Collected By: CP 03

Compound

methane.

ppmv

< 6.

Date Reported: 5-24.-90

Jo#n J. Molloy, P.E.
Laboratory Director



m H2M LACS, INC
STY ASSOCCIATES
JOHN MARHO
11 ROBINSON ST.
POTTSDAM, PA 19464

575 Bro*d Hollo. Road. Melville. N.Y. 11747
(516)694-3040 FAX:(516)694-4122

TYPE...... AIR

LAB NO: 9006883

DATE COLLECTED. 08/22/90
DATE RECEIVED.. 08/22/90
COLLECTED BY... CJF 03
PROJECT NO..... IPSR8901

POINT NO:
LOCATION: IPOA2B100003208-DUP

REMARKS: INDUDTRIPLEX SITE SAMPLES
WOBURN,MASS.

PARAMETER (S)

METHANE

METHANE - ( PPM j

RESULT PARAMETER (S)

110000

RESULT

COPIES TO: CP

DATE RUN....... 08/27/90
DATE REPORTED.. 09/14/90

DATE ISSUED 09/14/90

ORIGINAL
ABORATORY DIRECTOR



H2/U LAES, INC. 575 Broad HoIloM
(516)694-3)40

i. Melville, II.Y. 11747
FAX: (516)694-1122

STY ASSOCCIATES
JOHN MARMO
11 ROBINSON ST.
POTTSDAM, PA 19464

LAB NO: 9006884 —

TYPE. AIR

DATE COLLECTED.
DATE RECEIVED..
COLLECTED BY...
PROJECT NO.....

08/22/90
08/22/90
GJF 03
IPSR8901

POINT NO:
LOCATION: IPOA2TB20003208

TRIP BLANK
REMARKS: INDODTRIPLEX SITE SAMPLES

HOBURN,MASS.

PARAMETER (S)

METHANE

METHANE - ( PPM )

RESULT PARAMETER (S) RESULT

<S

COPIES TO: CP

DATE RUN.......
DATE REPORTED..

DATE ISSUED 09/14/9C

08/27/90
09/14/90

ORIGINAL
RATORY DIRECTOF



-H2A4 LABS 575 Broad Hollow Road, Melville. N.Y. 11747
(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

STV ASSOCIATES Sample Lab No. Instr. Blank
11 ROBINSON ST. Date Collected:—/—/—
POTTSDAM, PA 19464 Date Received:--/—/—

Type: INSTRUMENT BLANK
Collected By: ———

METHANE ANALYSIS
Compound mg/1

Methane < 4

Date Analyzed: 05/19/90
Date Reported: 10/25/90

John J. Molloy, P.E.
Laboratory Director



H2A4 LABS, INC. 575 Broad Hollow Road, Melville, N.Y. 11747^
(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

STV ASSOCIATES Sample Lab No. Instr. Blank
11 ROBINSON ST. Date Collected:—/—/--
POTTSDAM, PA 19464 Date Received:—/—/—

Type: INSTRUMENT BLANK
Collected By: ———

METHANE ANALYSIS
Compound mg/1

Methane < 5

Date Analyzed: 08/27/90
Date Reported: 10/22/90

ohn J. Molloy, P.E.
Laboratory Director



•H2A4 LABS, INC 575 Broad Hollow Road, Melville, N.Y. 11747
(516) 694-3040 FAX: (516) 694-4122

ENVIRONMENTAL and INDUSTRIAL ANALYTICAL LABORATORY

SPIKE/SPIKE DUPLICATE RECOVERY

Lab Name: H2M LABS. INC. Contract:

QC Spike or Sample No.; IPOA2HP20003208
9006879________

Level:

Compound
METHANE

SPIKE
ADDED
(ua/L)
19.8

SAMPLE
CONC.
fucj/L)
7.3

MS
CONC.
rua/L)
27.4

MS
REC
%

101
f

MSD
CONC.
rua/L)
25.5

MSD
REC
%
92

f
RPD
%
9

f
QC LIMITS
% REC
75-125


	1: 


